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ABSTRACT 
“Are South African Buildings as Safe as New Zealand Buildings?” 
 
A person going into or using a building anywhere in the world has certain 
expectations as to the perceived and acceptable level of risk to life safety. There are 
also societal expectations and acceptability levels which are perhaps not explicitly 
stated. Building legislation in both New Zealand and South Africa appear to have 
similar goals, yet when applying the relative prescriptive document to a similar 
building in each country the perception is that one country has a higher level of safety 
over the other. Having worked for a number of years under both sets of building 
design regimes, the author was of the opinion that aspects of one prescriptive 
document has more stringent requirements than the other and that buildings in the one 
country thus had a higher apparent level of life safety than the other. The question was 
asked: How much difference is there in (fire) life safety for an occupant of a building 
in New Zealand compared to a building in South Africa? Is a similar building 
designed to a higher standard in one country as opposed to the other? 
 
To test the author‟s hypothesis in a measured way a scoring system was required to 
quantify the relative level of safety. The comparison is carried out using the Fire 
Safety Index scoring system developed by McGhie. A spreadsheet analysis is carried 
out for similar building types (Building Use, Height, Fire Load and Number of 
Occupants) complying with each country‟s relevant acceptable solution or deemed-to-
satisfy document using McGhie‟s weighted risk ranking model. Buildings are 
assessed across four Building Use Parameters (Purpose Group, Escape Height, 
Occupant Numbers and Fire Hazard Category). As the buildings assessed are very 
similar, the Building Use Scores are virtually identical; with some variations, for 
example, when occupant numbers are capped because of limitations on fire cell floor 
areas. The Fire Safety Features Score for each building is then assessed for the 
minimum requirements of the prescriptive documents across eight main category 
headings (Fire Barriers, Fire Alarm, Smoke Control, Building Fire Control, 
Emergency Power Supply, Communication System, Fire Service and Means of 
Escape) and a number of sub-categories. Once the attribute score is assigned and the 
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weighting applied the total score is summed and a numerical rating score is achieved 
for each building out of a possible maximum score of 5. 
 
As approximately 63% of commercial buildings (in NZ) are single storey and a 
further 28% are two-storey‟s high, the discussion of the differences in score between 
the two sets of buildings will primarily focus on one and two storey buildings, and the 
scoring is weighted to account for the relative building stock, with averaging used for 
the various occupant loads. The results show that for equivalent Working Purpose 
groups (WL), Mercantile Occupancies (CM) and Residential Occupancies (SR) the 
South African buildings are safer than the New Zealand buildings. Occupancies which 
are Crowd Activities (CL) and Sleeping Accommodation (SA) are safer in New 
Zealand than in South Africa. The Working Moderate fire load (WM) occupancy is 
rated equal for both countries. 
 
  
iii 
 
ACKNOWLEDGEMENTS 
 
I would like to acknowledge the support of the following people and organisations 
which have provided invaluable support, assistance, and motivation during the time I 
have been busy completing my studies for the degree of Master of Engineering in Fire 
Engineering. 
 
The New Zealand Fire Service Commission for their support of the ME Fire 
programme at the University of Canterbury, and in particular for the support of the 
Fire Service Commission Scholarship. 
 
My employer, Peter Dunkin of Fire Designs Ltd who supported me with valuable 
advice and allowed me time away from work to complete the first year as a full-time 
student. 
 
I would like to thank my supervisor, Dr. Michael Spearpoint for all his help and 
assistance throughout the time I have spent in Christchurch undertaking this course 
and in particular for his most valued input and guidance in this project. 
 
I would like to acknowledge the invaluable mental and technical support I received 
from my classmates, in particular Chee Leong Ho. 
 
Heartfelt thanks also go to my mother, Dawn Reddin, who helped out financially 
when times got tough while I was not earning any income and living away from home 
for extended periods. 
 
My most sincere thanks and appreciation go to my wife, Linda and my sons, Andrew 
and Stephen, who had to keep the home fires burning while I was away enjoying the 
student life. 
 
I would like to dedicate this project to the memory of my father, Arthur Reddin, who 
sadly passed away before he could join us in New Zealand. 
  
iv 
 
TABLE OF CONTENTS 
 
ABSTRACT .................................................................................................................... i 
ACKNOWLEDGEMENTS ......................................................................................... iii 
TABLE OF CONTENTS .............................................................................................. iv 
LIST OF FIGURES ..................................................................................................... xv 
LIST OF TABLES ..................................................................................................... xvii 
NOMENCLATURE and DEFINITIONS ................................................................ xviii 
1. INTRODUCTION .............................................................................................. 1 
1.1. Background .................................................................................................. 1 
1.2. Research Aims ............................................................................................. 1 
1.3. Scoring Methodology .................................................................................. 1 
1.4. Basis for McGhie‟s Fire Safety Index Method ............................................ 3 
2. REGULATORY FRAMEWORK ...................................................................... 4 
2.1. Legislation and Regulation .......................................................................... 4 
2.2. Enabling Legislation .................................................................................... 4 
2.3. Legislative Intent ......................................................................................... 5 
2.4. Prescriptive Regulations .............................................................................. 5 
2.5. Functional or Performance Based Regulations ........................................... 6 
2.6. Deemed-to-Satisfy Rules or Acceptable Solutions ..................................... 6 
2.7. Rational Designs or Alternative Solutions .................................................. 7 
2.8. Appeal Process ............................................................................................ 8 
3. BUILDING USE ............................................................................................... 10 
3.1. Building Use Classification ....................................................................... 10 
3.2. Purpose Group ........................................................................................... 10 
3.3. Building Height ......................................................................................... 16 
3.4. Occupant Densities or Design Population ................................................. 19 
v 
 
3.5. Fire Hazard Categories .............................................................................. 20 
3.6. Firecell Size – Maximum Division Area ................................................... 22 
4. FIRE SAFETY FEATURES............................................................................. 24 
4.1. FIRE SAFETY FEATURES ..................................................................... 24 
4.2. FIRE BARRIERS ...................................................................................... 24 
4.2.1. Fire Cell Rating ...................................................................................... 24 
4.2.2. Structural Endurance Rating .................................................................. 25 
4.3. Fire Alarm.................................................................................................. 25 
4.4. SMOKE CONTROL ................................................................................. 27 
4.4.1. HVAC Control ....................................................................................... 27 
4.4.2. Smoke Extraction ................................................................................... 27 
4.4.3. Stairway Pressurisation .......................................................................... 28 
4.5. BUILDING FIRE CONTROL .................................................................. 28 
4.5.1. Sprinklers ............................................................................................... 28 
4.5.2. Sprinkler Water Supply.......................................................................... 30 
4.5.3. Occupant Fire Fighting Equipment ........................................................ 31 
4.6. EMERGENCY POWER SUPPLY ........................................................... 32 
4.7. COMMUNICATION SYSTEM................................................................ 32 
4.8. FIRE SERVICE ......................................................................................... 33 
4.8.1. Alerting .................................................................................................. 33 
4.8.2. Lift Control ............................................................................................ 33 
4.8.3. Fire Fighting Access (Fire Hydrant System) ......................................... 33 
4.9. MEANS OF ESCAPE ............................................................................... 34 
4.9.1. Number of Escape Routes ...................................................................... 34 
4.9.2. Width of Escape Routes ......................................................................... 35 
4.9.3. Emergency Lighting............................................................................... 36 
4.9.4. Refuge Areas .......................................................................................... 37 
vi 
 
4.9.5. Dead End Open Path Length (DEOP) ................................................... 37 
4.9.6. Total Open Path Lengths (TOP) ............................................................ 38 
4.9.7. Protected Paths ....................................................................................... 39 
4.9.8. Surface Finishes Exitways ..................................................................... 40 
4.9.9. Surface Finishes Occupied Spaces......................................................... 41 
4.9.10. Signage ............................................................................................... 42 
4.10. RELATIVE IMPORTANCE OF FIRE SAFETY FEATURES ............ 43 
5. WORK TYPE OCCUPANCIES (LOW FIRE HAZARD CATEGORY WL 2)
 46 
5.1. General ....................................................................................................... 46 
5.2. Purpose Groups and Fire Hazard Categories ............................................. 46 
5.3. Firecell Size – Maximum Division Area ................................................... 47 
5.4. Fire Safety Index Results ........................................................................... 48 
5.5. Fire Safety Index Comparisons (WL) ....................................................... 49 
5.5.1. WL 2: Single Storey (0m) ...................................................................... 49 
5.5.2. WL 2: Double Storey (Escape Height <4m) .......................................... 51 
5.5.3. WL 2: Medium Height Buildings (10m to < 25m) ................................ 54 
5.5.4. WL 2: High Rise Buildings (> 33m) ..................................................... 57 
5.6. Working Occupancies (WL 2) ................................................................... 60 
6. WORK TYPE OCCUPANCIES (MODERATE FIRE HAZARD CATEGORY 
WM) ......................................................................................................................... 61 
6.1. General ....................................................................................................... 61 
6.2. Purpose Groups and Fire Hazard Categories ............................................. 61 
6.3. Firecell Size – Maximum Division Area ................................................... 62 
6.4. Fire Cell Size and Occupant Numbers ...................................................... 62 
6.5. Fire Safety Index Results ........................................................................... 63 
6.6. Fire Safety Index Comparisons (WM) ...................................................... 64 
6.6.1. WM 3: Single Storey (0m) ..................................................................... 64 
vii 
 
6.6.2. WM 3: Double Storey (<4m) ................................................................. 67 
6.6.3. WM 3: Medium Height Buildings (10 to < 25m) .................................. 69 
6.6.4. WM 3: High Rise Buildings (> 33m) .................................................... 73 
6.7. Working Moderate Type Occupancies (WM 3) ........................................ 75 
7. CROWD ACTIVITY OCCUPANCIES (CS/CL – LOW FIRE HAZARD 
CATEGORY) .......................................................................................................... 77 
7.1. General ....................................................................................................... 77 
7.2. Purpose Groups and Fire Hazard Categories ............................................. 78 
7.3. Firecell Size – Maximum Division Area ................................................... 78 
7.4. Fire Cell Size and Occupant Numbers ...................................................... 79 
7.5. Fire Safety Index Results ........................................................................... 80 
7.6. Fire Safety Index Comparisons Crowd Activities ..................................... 81 
7.6.1. CS/CL 2: Single Storey (0m) ................................................................. 81 
7.6.2. CS/CL 2: Double Storey (< 4m) ............................................................ 84 
7.6.3. CS/CL 2: Medium Height (10 to < 25m) ............................................... 86 
7.6.4. CS/CL 2: High Rise Buildings (> 33 m) ................................................ 88 
7.7. Crowd Activity Occupancies (CS/CL 2) ................................................... 90 
8. MERCANTILE TYPE OCCUPANCIES (LOW / MODERATE FIRE 
HAZARD CATEGORY CM) .................................................................................. 92 
8.1. General ....................................................................................................... 92 
8.2. Purpose Groups and Fire Hazard Categories ............................................. 92 
8.3. Firecell Size – Maximum Division Area ................................................... 93 
8.4. Fire Safety Index Results ........................................................................... 94 
8.5. Fire Safety Index Comparisons (CM 2/4) ................................................. 95 
8.5.1. CM 2/4: Single Storey (0m) ................................................................... 95 
8.5.2. CM 2/4: Double Storey (Escape Height <4m) ....................................... 98 
8.5.3. CM 2/4: Medium Height Buildings (10m to < 25m) ........................... 100 
8.5.4. CM 2/4: High Rise Buildings (> 33m) ................................................ 103 
viii 
 
8.6. Mercantile Occupancies (CM 2/4) .......................................................... 105 
9. SLEEPING OCCUPANCIES (LOW FIRE HAZARD CATEGORY SA / SR)
 106 
9.1. General ..................................................................................................... 106 
9.2. Purpose Groups and Fire Hazard Categories ........................................... 107 
9.3. Firecell Size – Maximum Division Area ................................................. 108 
9.4. Fire Safety Index Results – Sleeping Accommodation ........................... 108 
9.5. Fire Safety Index Comparisons (SA) ....................................................... 110 
9.5.1. SA 1: Single Storey (0m) ..................................................................... 110 
9.5.2. SA 1: Double Storey (Escape Height <4m) ......................................... 111 
9.5.3. SA 1: Medium Height Buildings (10m to < 25m) ............................... 112 
9.5.4. SA 1: High Rise Buildings (> 33m) ..................................................... 113 
9.6. Fire Safety Index Results – Sleeping Residential (SR) ........................... 115 
9.7. Fire Safety Index Comparisons (SR 1) .................................................... 116 
9.7.1. SR 1: Single Storey (0m) ..................................................................... 116 
9.7.2. SR 1: Double Storey (Escape Height <4m) ......................................... 117 
9.7.3. SR 1: Medium Height Buildings (10m to < 25m) ............................... 117 
9.7.4. SR 1: High Rise Buildings (> 33m) ..................................................... 118 
9.8. Sleeping Accommodation Occupancies (SA 1) ...................................... 119 
9.9. Sleeping Residential Occupancies (SR 1) ............................................... 120 
10. SUMMARY SCORECARD ........................................................................... 121 
10.1. Summary Scorecard Methodology ...................................................... 121 
10.2. Working Type Occupancies Summary Scorecard ............................... 122 
10.3. Working Moderate Type Occupancies Summary Scorecard ............... 125 
10.4. Crowd Type Occupancies Summary Scorecard .................................. 127 
10.5. Crowd Mercantile Type Occupancies Summary Scorecard ................ 128 
10.6. Sleeping Accommodation Occupancies Summary Scorecard ............. 131 
ix 
 
10.7. Sleeping Residential Occupancies Summary Scorecard ...................... 133 
11. CONCLUSIONS............................................................................................. 135 
11.1. Discussion ............................................................................................ 135 
11.2. Conclusions .......................................................................................... 135 
11.3. Combined Scorecard ............................................................................ 136 
11.4. Are South African buildings as safe as New Zealand buildings? ........ 137 
12. FURTHER RESEARCH ................................................................................ 138 
12.1. Sprinkler Water Supply........................................................................ 138 
12.2. Fire Load Energy Density (FLED) for Residences .............................. 138 
12.3. Surface Finishes ................................................................................... 139 
12.4. Comparison with Other Jurisdictions................................................... 139 
12.5. Building Height Distributions for Other Occupancy Classes .............. 139 
13. REFERENCES ............................................................................................... 140 
14. APPENDICES ................................................................................................ 143 
Appendix A – C/AS1 – Table 2.1: Purpose Groups .......................................... 143 
Appendix B – SANS 10400 – Part A, Table 1: Occupancy or Building 
Classification ..................................................................................................... 145 
Appendix C – C/AS1: Fire Hazard Categories .................................................. 147 
Appendix D – SANS 10400 – Part T, Table 2: Safety Distances ...................... 148 
Appendix E – C/AS1 – Table 2.2: Occupant Densities ..................................... 149 
Appendix F – SANS 10400 – Part A, Table 2: Design Population ................... 151 
Appendix G – SANS 10400 – Part T, Table 3: Maximum Division Area, m2 .. 152 
Appendix H – C/AS1 – Table 4.1: Fire Safety Precautions: Key to Table 
References .......................................................................................................... 153 
Appendix I – C/AS1 – Table 4.1: Fire Safety Precautions: (up to 100 people) 154 
Appendix J – C/AS1 – Table 4.1/2: Fire Safety Precautions: (101 to 500 people)
 ........................................................................................................................... 155 
x 
 
Appendix K – C/AS1 – Table 4.1/3: Fire Safety Precautions: (501 to 1000 
people) ............................................................................................................... 156 
Appendix L – C/AS1 – Table 4.1/4: Fire Safety Precautions: (over 1000 people)
 ........................................................................................................................... 157 
Appendix M – C/AS1 – Table 4.1/5: Fire Safety Precautions for Sleeping 
Purpose Group Firecells: (Occupant Load 40 Maximum) ................................. 158 
Appendix N – SANS 10400 – Part T, Table 5: Stability of Structural Elements or 
Components ....................................................................................................... 159 
Appendix O – SANS 10400 – Part T, Table 1: Fire Resistance of External Walls
 ........................................................................................................................... 160 
Appendix P – SANS 10400 – Part T, Section TT 31: Fire Detection and Alarm 
Systems .............................................................................................................. 161 
Appendix Q – C/AS1 – Table 3.3: Lengths of Open Paths and Protected Paths
 ........................................................................................................................... 162 
Appendix R – SANS 10400 – Part T, Section TT 36: Sprinkler Systems ......... 163 
Appendix S – SANS 10400 – Part T, Section TT 37: Portable Fire Extinguishers
 ........................................................................................................................... 164 
Appendix T – C/AS1 – Table 3.1: Number of Escape Routes from a Floor Level
 ........................................................................................................................... 165 
Appendix U – SANS 10400 – Part T, Section TT 21 & Table 9: Width of Escape 
Routes ................................................................................................................ 166 
Appendix V – C/AS1 – Table 3.2: Width of Escape Routes ............................. 167 
Appendix W – SANS 10400 – Part T, Table 7: Required Classifications for 
Fitted Floor Coverings ....................................................................................... 168 
Appendix X – SANS 10400 – Part T, Table 8: Required Classifications for Wall 
Finishes .............................................................................................................. 169 
Appendix Y – C/AS1 – Table 6.2: Requirements for Interior Surface Finishes 
and Suspended Flexible Fabrics to Inhibit Fire Spread ..................................... 170 
Appendix Z – Fire Safety Index Calculations – PG: WL (0m, ≤ 50 occupants) 171 
xi 
 
Appendix AA – Fire Safety Index Calculations – PG: WL (0m, ≤ 100 occupants)
 ........................................................................................................................... 175 
Appendix AB – Fire Safety Index Calculations – PG: WL (0m, ≤ 500 occupants)
 ........................................................................................................................... 178 
Appendix AC – Fire Safety Index Calculations – PG: WL (0m, ≤ 1000 
occupants) .......................................................................................................... 181 
Appendix AD – Fire Safety Index Calculations – PG: WL (0m, ≤ 1200 
occupants) .......................................................................................................... 184 
Appendix AE – Fire Safety Index Calculations – PG: WL (≤ 4m, ≤ 50 occupants)
 ........................................................................................................................... 187 
Appendix AF – Fire Safety Index Calculations – PG: WL (≤ 4m, ≤ 100 
occupants) .......................................................................................................... 189 
Appendix AG – Fire Safety Index Calculations – PG: WL (≤ 4m, ≤ 500 
occupants) .......................................................................................................... 192 
Appendix AH – Fire Safety Index Calculations – PG: WL (≤ 4m, ≤ 1000 
occupants) .......................................................................................................... 195 
Appendix AI – Fire Safety Index Calculations – PG: WL (≤ 4m, ≤ 1200 
occupants) .......................................................................................................... 197 
Appendix AJ – Fire Safety Index Calculations – PG: WM (0m, ≤ 50 occupants)
 ........................................................................................................................... 200 
Appendix AK – Fire Safety Index Calculations – PG: WM (0m, ≤ 100 
occupants) .......................................................................................................... 204 
Appendix AL – Fire Safety Index Calculations – PG: WM (0m, ≤ 500 occupants)
 ........................................................................................................................... 207 
Appendix AM – Fire Safety Index Calculations – PG: WM (0m, ≤ 1000 
occupants) .......................................................................................................... 209 
Appendix AN – Fire Safety Index Calculations – PG: WM (0m, ≤ 1200 
occupants) .......................................................................................................... 212 
xii 
 
Appendix AO – Fire Safety Index Calculations – PG: WM (≤ 4m, ≤ 50 
occupants) .......................................................................................................... 215 
Appendix AP – Fire Safety Index Calculations – PG: WM (≤ 4m, ≤ 100 
occupants) .......................................................................................................... 217 
Appendix AQ – Fire Safety Index Calculations – PG: WM (≤ 4m, ≤ 500 
occupants) .......................................................................................................... 220 
Appendix AR – Fire Safety Index Calculations – PG: WM (≤ 4m, ≤ 1000 
occupants) .......................................................................................................... 223 
Appendix AS – Fire Safety Index Calculations – PG: WM (≤ 4m, ≤ 1200 
occupants) .......................................................................................................... 226 
Appendix AT – Fire Safety Index Calculations – PG: CS (0m, ≤ 50 occupants)
 ........................................................................................................................... 228 
Appendix AU – Fire Safety Index Calculations – PG: CS (0m, ≤ 100 occupants)
 ........................................................................................................................... 232 
Appendix AV – Fire Safety Index Calculations – PG: CL (0m, ≤ 500 occupants)
 ........................................................................................................................... 235 
Appendix AW – Fire Safety Index Calculations – PG: CL (0m, ≤ 1000 
occupants) .......................................................................................................... 238 
Appendix AX – Fire Safety Index Calculations – PG: CL (0m, ≤ 1200 
occupants) .......................................................................................................... 240 
Appendix AY – Fire Safety Index Calculations – PG: CL (≤ 4m, ≤ 50 occupants)
 ........................................................................................................................... 243 
Appendix AZ – Fire Safety Index Calculations – PG: CL (≤ 4m, ≤ 100 
occupants) .......................................................................................................... 246 
Appendix BA – Fire Safety Index Calculations – PG: CL (≤ 4m, ≤ 500 
occupants) .......................................................................................................... 249 
Appendix BB – Fire Safety Index Calculations – PG: CL (≤ 4m, ≤ 1000 
occupants) .......................................................................................................... 251 
xiii 
 
Appendix BC – Fire Safety Index Calculations – PG: CL (≤ 4m, ≤ 1200 
occupants) .......................................................................................................... 254 
Appendix BD – Fire Safety Index Calculations – PG: CM (0m, ≤ 50 occupants)
 ........................................................................................................................... 257 
Appendix BE – Fire Safety Index Calculations – PG: CM (0m, ≤ 100 occupants)
 ........................................................................................................................... 260 
Appendix BF – Fire Safety Index Calculations – PG: CM (0m, ≤ 500 occupants)
 ........................................................................................................................... 262 
Appendix BG – Fire Safety Index Calculations – PG: CM (0m, ≤ 1000 
occupants) .......................................................................................................... 265 
Appendix BH – Fire Safety Index Calculations – PG: CM (0m, ≤ 1200 
occupants) .......................................................................................................... 267 
Appendix BI – Fire Safety Index Calculations – PG: CM (≤ 4m, ≤ 50 occupants)
 ........................................................................................................................... 270 
Appendix BJ – Fire Safety Index Calculations – PG: CM (≤ 4m, ≤ 100 
occupants) .......................................................................................................... 273 
Appendix BK – Fire Safety Index Calculations – PG: CM (≤ 4m, ≤ 500 
occupants) .......................................................................................................... 275 
Appendix BL – Fire Safety Index Calculations – PG: CM (≤ 4m, ≤ 1000 
occupants) .......................................................................................................... 278 
Appendix BM – Fire Safety Index Calculations – PG: CM (≤ 4m, ≤ 1200 
occupants) .......................................................................................................... 281 
Appendix BN – Fire Safety Index Calculations – PG: SA (0m, ≤ 40 occupants)
 ........................................................................................................................... 283 
Appendix BO – Fire Safety Index Calculations – PG: SA (0m, ≤ 160 occupants)
 ........................................................................................................................... 286 
Appendix BP – Fire Safety Index Calculations – PG: SA (≤ 4m, ≤ 40 occupants)
 ........................................................................................................................... 288 
xiv 
 
Appendix BQ – Fire Safety Index Calculations – PG: SA (≤ 4m, ≤ 160 
occupants) .......................................................................................................... 291 
Appendix BR – Fire Safety Index Calculations – PG: SR (0m, ≤ 40 occupants)
 ........................................................................................................................... 293 
Appendix BS – Fire Safety Index Calculations – PG: SR (≤ 4m, ≤ 40 occupants)
 ........................................................................................................................... 296 
 
 
 
  
xv 
 
LIST OF FIGURES 
Figure 1 – New Zealand Building Stock (Number by Storeys) ................................... 17 
Figure 2 – New Zealand Building Stock (% by Storeys)............................................. 17 
Figure 3 – Fire Safety Feature Weighting Importance ................................................ 45 
Figure 4 – WL 2: Single Storey (0m) .......................................................................... 50 
Figure 5 – WL 2: Double Storey (< 4m) ..................................................................... 52 
Figure 6 – WL 2: 10m to < 25m .................................................................................. 55 
Figure 7 – WL2: 34m to < 46m ................................................................................... 58 
Figure 8 – WM 3: Single Storey (0m) ......................................................................... 65 
Figure 9 – WM 3: Double Storey (< 4m) .................................................................... 68 
Figure 10 – WM 3: 10 to < 25m .................................................................................. 70 
Figure 11 – WM 3: 34m to < 46m ............................................................................... 74 
Figure 12 – CS/CL 2: Single Storey (0m) ................................................................... 82 
Figure 13 – CS/CL 2: Double Storey (< 4m) ............................................................... 85 
Figure 14 – CS/CL 2: Medium Height (10 to < 25m) ................................................. 87 
Figure 15 – CS/CL 2: 34m to < 46m ........................................................................... 89 
Figure 16 – CM 2: Single Storey (0m) ........................................................................ 96 
Figure 17 – CM 2/4: Double Story (< 4m) .................................................................. 99 
Figure 18 – CM 2/4: 10m to < 25m ........................................................................... 101 
Figure 19 – CM 2/4: 34m to < 46m ........................................................................... 103 
Figure 20 – SA 1: Single Storey (0m) ....................................................................... 110 
Figure 21 – SA 1: Double Storey (< 4m) ................................................................... 111 
Figure 22 – SA 1: Medium Height Buildings (10m to < 25m) .................................. 113 
Figure 23 – SA 1: 34m to < 46m ............................................................................... 114 
Figure 24 – SR 1: Single Storey (0m) ........................................................................ 116 
Figure 25 – SR 1: Double Storey (< 4m) ................................................................... 117 
Figure 26 – SR 1: Medium Height Buildings (10m to < 25m) .................................. 118 
Figure 27 – SR 1: 34m to < 46m ............................................................................... 119 
Figure 28 – Working Type Occupancies: Comparative Weighted Scores ................ 124 
Figure 29 – Working Type Occupancies: Averaged Scorecard................................. 124 
Figure 30 – Working Moderate Occupancies: Comparative Weighted Scores ......... 126 
Figure 31 – Working Moderate Occupancies: Averaged Scorecard ......................... 126 
Figure 32 – Crowd Type Occupancies: Comparative Weighted Scores.................... 128 
xvi 
 
Figure 33 – Crowd Type Occupancies: Averaged Scorecard .................................... 128 
Figure 34 – Mercantile Type Occupancies: Comparative Weighted Scores ............. 130 
Figure 35 – Mercantile Type Occupancies: Averaged Scorecard ............................. 130 
Figure 36 – Sleeping Accommodation: Comparative Weighted Scores ................... 132 
Figure 37 – Sleeping Accommodation: Averaged Scorecard .................................... 132 
Figure 38 – Sleeping Residential: Comparative, Weighted, Averaged Scorecard .... 134 
Figure 39 – Overall Combined Scorecard ................................................................. 137 
 
 
  
xvii 
 
LIST OF TABLES 
Table 1 – Equivalent Fire Loads .................................................................................. 21 
Table 2 – Fire Hazard Categories ................................................................................ 22 
Table 3 – Application of Attribute Score for Surface Finishes ................................... 41 
Table 4 – Fire Safety Features – Order of Weighting .................................................. 44 
Table 5 – Working / Business Occupancies ................................................................ 47 
Table 6 – Fire Safety Index: Working Purpose Groups ............................................... 49 
Table 7 – Working Moderate Occupancies ................................................................. 62 
Table 8 – Fire Safety Index: Working Moderate Purpose Groups .............................. 64 
Table 9 – Crowd Activity Occupancies ....................................................................... 78 
Table 10 – Fire Safety Index: Crowd Activity Occupancies ....................................... 81 
Table 11 – Mercantile Crowd Activity Occupancies ................................................... 93 
Table 12 – Fire Safety Index: Mercantile Crowd Purpose Groups .............................. 95 
Table 13 – Sleeping Occupancies .............................................................................. 108 
Table 14 – Fire Safety Index: Sleeping Accommodation Purpose Groups ............... 109 
Table 15 – Fire Safety Index: Sleeping Residential Purpose Groups ........................ 115 
Table 16 – Working Type Occupancies Summary Scorecard ................................... 123 
Table 17 – Working Moderate Occupancies Summary Scorecard ............................ 125 
Table 18 – Crowd Type Occupancies Summary Scorecard ...................................... 127 
Table 19 – Mercantile Type Occupancies Summary Scorecard ................................ 129 
Table 20 – Sleeping Accommodation Occupancies Summary Scorecard ................. 131 
Table 21 – Sleeping Residential Occupancies Summary Scorecard ......................... 133 
  
xviii 
 
NOMENCLATURE and DEFINITIONS 
 
Acceptable Solution A building design solution that must be accepted as 
complying with the New Zealand Building Code 
 
Alternative Solution An alternative means of showing building compliance 
with Regulations C1 to C4 of the New Zealand Building 
Code (NZBC) 
Similar to Rational Design 
 
Appeal (RSA) Appeal to the Review Board against the decision 
of a local authority 
Similar to Determination 
 
BCA Building Consent Authority: an authority (person) 
registered to grant consents to carry out building work. 
Usually a local government entity such as a Territorial 
Local Authority. 
 
BRANZ Building Research Association of New Zealand 
 
C/AS1 Acceptable Solution for showing building compliance 
with the Regulations C1 to C4 of the New Zealand 
Building Code (NZBC).  
When all relevant items have been complied with the 
BCA is obliged to issue building consent. 
Similar to Deemed to Satisfy 
 
Division (RSA) “A portion of a building separated from the 
remainder of such building by one or more separating 
elements”. [1] 
Similar to Firecell. 
 
xix 
 
Deemed to Satisfy (Rule) (RSA) “A non-mandatory provision which describes a 
method of design or construction that is deemed to 
comply with a particular functional regulation”. [1] 
A means of showing building design compliance. 
Similar to Acceptable Solution. 
 
Emergency Route (RSA) “That part of an escape route which provides fire 
protection to the occupants of any building and which 
leads to an escape door”. [1] 
Similar to Safe Path 
 
Escape Door (RSA) “That door in an escape route which, at ground 
level leads directly to a street or public place or to any 
approved open space which leads to a street or public 
place”. [1] 
Similar to Final Exit 
 
Escape Route (RSA) “The entire path of travel from the furthest point 
in any room in a building to the nearest escape door and 
may include an emergency route”. [1] 
 
Exit Door (RSA) “Any door that is a component of an escape route 
from any room”. [1] 
 
Feeder route (RSA) “That part of an escape route which allows travel 
in two different directions to the access doors to at least 
two emergency routes”. [1] 
Similar to Open Path 
 
Final Exit “The point at which an escape route terminates by 
giving direct access to a safe place”. [2] 
 
Firecell “Any space including a group of contiguous spaces on 
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the same or different levels within a building, which is 
enclosed by any combination of fire separations, external 
walls, roofs, and floors”. [2] 
Similar to Division. 
 
Local Authority (RSA) City, Regional or Local government body 
exercising powers in terms of the NBR.  
Similar to BCA.  
 
NBR (RSA) National Building Regulations (and Standards 
Act, No. 103 of 1977) 
 
NZ New Zealand 
 
NZBC New Zealand Building Code 
 
Protected Path “That portion of an exitway within a firecell which is 
protected from the effects of smoke by smoke 
separations”. [2] 
 
RSA (or SA) Republic of South Africa; South Africa(n) 
 
Rational Assessment (RSA) “Assessment by a competent person of the 
adequacy of the performance of a solution in relation to 
requirements including, as necessary, a process of 
reasoning, calculation and consideration of accepted 
analytical principles, based on a combination of 
deductions from available information, research and 
data, appropriate testing and service experience”. [1] 
 
Rational Design (RSA) “Any design by a competent person involving a 
process of reasoning and calculation and which may 
include a design based on a standard or other suitable 
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document”. [1] 
Similar to Alternative Solution 
 
Review Board  (RSA) A statutory body set up under the auspices of the 
SABS to hear appeals by persons who feel aggrieved by 
decisions of a local authority. 
Board consists of: 
A Chairman designated by the Minister, and 
Two persons appointed by the chairman for any 
particular appeal. 
Similar to Determination 
 
SABS South African Bureau of Standards 
 
SABS 0400 South African Bureau of Standards Code of Practice for 
The Application of the National Building Regulations  
Now called SANS 10400 
 
SANS South African National Standard 
 
SANS 10400 South African National Standard for The Application of 
the National Building Regulations 
Previously known as SABS 0400 
 
Safe Path “That part of an exitway which is protected from the 
effects of fire by fire separations, external walls, or by 
distance when exposed to open air”. [2] 
Similar to Emergency Route 
 
Safe Place “A place of safety in the vicinity of a building, from 
which people may safely disperse after escaping from 
the effects of a fire. It may be a place such as a street, 
open space, public space or an adjacent building. [2] 
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1. INTRODUCTION 
1.1. Background 
Buildings must be designed and constructed to meet the requirements of the relevant building 
legislation applicable to the jurisdiction in which the building is to be constructed. In 
particular the provisions for satisfying the requirements for fire safety are important to fire 
engineers. Fire safety for building projects undertaken in one country are sometimes formally 
or informally compared to the design requirements for similar projects in another country. 
Having worked extensively in the fire safety field in South Africa and more recently in New 
Zealand, this author naturally makes informal comparisons of the perceived level of safety 
offered by buildings complying with the acceptable solution C/AS1 [2] in New Zealand to 
what is perceived to be the equivalent level of safety offered by a similar building complying 
with the South African building regulations deemed-to-satisfy rules of SANS10400 [1] . The 
perception from a qualitative point of view is, rightly or wrongly, that the South African 
buildings have a higher level of safety than New Zealand buildings. 
 
Fire behaviour is governed by the laws of science and physics, not man-made rules. 
Legislation attempts to quantify and counter natural fire behaviour by providing rules, 
regulations and standards which must be adhered to in order to gain building consent or 
approval. The base legislations for both South Africa and New Zealand appear to have 
similar goals, while the regulations and standards for fire safety in building construction and 
design for two buildings of similar purpose, design and construction (one in each country) 
appear to have different acceptable levels of safety.  
 
 
1.2. Research Aims 
This project will compare the apparent level of safety of a range of buildings which meet the 
minimum requirements of the New Zealand approved document C/AS1 with the apparent 
level of safety of buildings which are designed to meet the minimum requirements of the 
South African deemed-to-satisfy rules of SANS10400. 
 
 
1.3. Scoring Methodology 
In order to objectively rate buildings for comparison, a method of scoring the fire safety 
features and attributes of similar buildings in both countries is required. This project will use 
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a scoring system or Fire Safety Index developed by McGhie [3], a previous MEFE student at 
the University of Canterbury to firstly determine the fire safety index score of buildings in 
both countries. This will then enable a numerical comparison to be made to determine which 
country‟s buildings have the highest fire safety index score. 
McGhie‟s Fire Safety Index method produces a single numerical index value for buildings 
when assessed against a set of pre-determined criteria. The Fire Safety Index produces a 
comparative score and not an absolute value. 
 
The criteria used in evaluating the fire safety of buildings encompass in the first instance an 
assessment of the building with regard to the Building Use. The second part of the scoring 
system evaluates the fire safety features which are required for the building in question. 
These are dealt with in greater detail in Section 3 (Building Use) and Section 4 (Fire Safety 
Features). The results of the comparative analysis using McGhie‟s Fire Safety Index Method 
will enable a score card to be kept which will allow this author‟s hypothesis to be 
quantitatively proved or disproved. 
 
It is noted that when comparing the relevant level of safety provided by the deemed-to-satisfy 
or acceptable solution documents of each country, the assessments of whether an item in the 
relevant document is applicable to the building type under consideration is based entirely on 
this author‟s interpretation of the relevant document based on real life application of the 
documents. As the comparisons have been based on assessing whether a particular item is 
comparable across the two documents rather than on an actual building design it is possible 
that another researcher could attain a different result when an actual building design is 
compared. It is also possible that another researcher could attain a different score for the 
comparisons based on differing interpretations of the two documents. It is because different 
fire engineers have differing opinions and interpretations that review processes and appeals 
processes have been put in place by the regulatory bodies to resolve such differences. 
Further, it is acknowledged that this author has attempted to take all factors into account in 
preparing the comparisons. The fact that something is only rarely used does not detract from 
the fact that it still appears in the relevant document and could still be used if the building 
design warranted its use. The theoretical comparison is done to achieve an acceptable 
building design that would satisfy the minimum requirement and uses all available 
concessions to achieve this. 
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1.4. Basis for McGhie’s Fire Safety Index Method 
In developing the Fire Safety Index Method, McGhie investigated several other scoring 
systems before developing the Fire Safety Index Method. These included Boyes‟ Risk 
Ranking of Buildings for Life Safety [4], the NFPA 101A Fire Safety Evaluations System 
(FSES) [5] and the Swedish Fire Risk Index Method – Multi Storey Apartment Buildings 
(FRIM-MAB) developed by Karlsson and Larsson [6] at Lund University. 
 
Boyes‟ Risk Ranking of Buildings was developed as a tool for the New Zealand Fire Service 
to use when carrying out building inspections, whereby a higher score is recorded for a 
building which is ranked as more at risk. The Fire Safety Evaluation System developed by the 
NFPA is a tool for comparative assessment of performance based solutions against the 
prescriptive requirements of the NFPA 101 Life Safety Handbook [7] and is also used in 
conjunction with NFPA 101A [5], Guide on Alternative Approaches to Life Safety. The 
Swedish Fire Risk Index method uses similar criteria to McGhie‟s method in assessing the 
risk in low rise apartment buildings. 
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2. REGULATORY FRAMEWORK 
2.1. Legislation and Regulation 
Each country has a regulatory framework which governs the design, approvals process, 
construction, operation and maintenance and other matters pertinent to buildings and 
structures. 
 
Earlier building regulation generally evolved from past experience, especially from historic 
events and in the case of fire, regulations were based on fires which involved significant fire 
losses, both from a loss of human life and from property losses. Particular events that have 
had an impact on building (fire) regulations are events such as the Great Fire of London 
(September 1666) which caused the property destruction of tens of thousands of buildings 
and loss of life (six recorded deaths); the Triangle Shirtwaist factory fire (March 1911) in 
which around 140 people died and 70 were injured. Although the Ballantyne‟s Department 
Store fire in Christchurch (18 November 1947) killed 41 people and a private members bill 
was introduced to further regulate fire safety, the bill was never promulgated into law [8]. 
 
Building regulations in both South Africa and New Zealand were generally promulgated by 
town and city councils in the form of local authority Building Control Bylaws. The 
proliferation of these bylaws by various local authorities meant different rules and regulations 
across the country, and sometimes resulted in nearly similar buildings, only separated by a 
town or city boundary from another, being subject to different rules and regulations. 
These early bylaws were usually prescriptive in nature. These prescriptive regulations had the 
advantage of creating a level playing field and are generally straightforward and easy to 
implement. On the other hand this also created difficulties for architects and designers by 
virtue of differing standards in different jurisdictions. In addition there was no opportunity for 
innovation or change and no allowance was made for new methods or technologies. 
This proliferation of a multitude of different rules and regulations in different parts of the 
same countries soon became untenable and efforts were undertaken to standardise and 
regularise legislation to try and achieve some degree of uniformity. 
 
 
2.2. Enabling Legislation 
The enabling legislation for the requirements and standards under which buildings must be 
erected in South Africa is the National Building Regulations and Building Standards Act, No. 
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103 of 1977 which was assented to on the 22
nd
 of June 1977. The legislation had an initial 
commencement date of the 1
st
 of September 1985[9]. This primary enabling legislation was 
initially amended by the Standards Act, No. 30 of 1982 [10]. Further amendments to the Act 
were promulgated as: the National Building Regulations and Building Standards Amendment 
Act, No. 36 of 1984 [11]; the National Building Regulations and Building Standards 
Amendment Act, No. 62 of 1989 [12], and the National Building Regulations and Building 
Standards Amendment Act, No. 49 of 1995 [13]. 
 
In New Zealand the enabling legislation is the Building Act, 2004, No 72, (as at 01 February 
2010). 
 
 
2.3. Legislative Intent 
The preamble to the South African National Building Regulations and Standards Act states 
“To provide for the promotion of uniformity in the law relating to the erection of buildings in 
the jurisdiction of local authorities; for the prescribing of building standards; and for matters 
connected therewith” [9]. 
 
The purpose of the New Zealand Building Act, 2004, No 72 [14] is stated as “The purpose of 
this Act is to provide for the regulation of building work, ..., and the setting of performance 
standards for buildings, to ensure that –  
(a) People who use buildings can do so safely and without endangering their health; and 
(b) Buildings have ...; and 
(c) People who use a building can escape from the building if it is on fire; and 
(d) Buildings are ... sustainable development.” 
 
 
2.4. Prescriptive Regulations 
Earlier legislation, especially the local government bylaws are generally in the form of 
prescriptive regulations. In this form of regulation the requirement is stated in the form of 
what must be done, (method and material), without allowing the option of the designer being 
able to choose from different methods or materials. 
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In a prescriptive regulation, the requirement for an external fire rated wall may be stated as 
“Any external wall of a building shall have a minimum thickness of 230mm and shall be 
constructed of well-burnt clay brick bedded in a cement mortar made of 1 part of cement to 4 
parts of river sand” (commentary to Part A of SANS 10400 [1]). 
Although the statement of such a prescriptive regulation is simple easy to understand and 
easy to enforce, it does not necessarily specifically state the underlying goal (function) of the 
regulation, nor does it allow for any deviation from the very strict and narrow requirement. In 
this form, only a clay brick would be permitted and the wall would have to meet the required 
thickness and be constructed with the prescribed cement mortar mix. Alternatives are not 
allowed, and innovation is not encouraged or permitted.  
 
 
2.5. Functional or Performance Based Regulations 
Functional or performance based regulations state the performance requirements of the 
building elements without stating the method by which the requirement is to be achieved. 
This leaves it up to the designer to determine by which means the requirements will be 
achieved. In this way innovative materials or methods can be used in a building construction 
as long as it can be shown that the methods can achieve the requirements of the functional or 
performance based regulation. 
 
 
2.6. Deemed-to-Satisfy Rules or Acceptable Solutions 
In both South Africa and in New Zealand, the change to countrywide (national) legislation 
and functional (performance) based regulations have brought in Deemed-to-Satisfy Rules or 
Acceptable Solutions. These provide a set of (simple) prescriptive rules which provide a 
conventional way to achieve compliance with the requirements of the regulations.  
For the issues pertaining directly to fire safety in buildings the Acceptable Solutions in New 
Zealand are commonly referred to as C/AS1, and in South Africa they are generally known as 
Part T of SANS 10400, although many practitioners still refer to the document as SABS 
0400. 
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2.7. Rational Designs or Alternative Solutions 
Both South Africa and New Zealand have provisions within the relevant building legislation 
for designers to follow a non-prescriptive route to meet the minimum requirements of the 
legislation. 
The Regulations published on the 30
th
 of May 2008 specifically states how any alternative 
designs are to meet the requirements of the South African National Building Regulations. 
This is stated under Regulation AZ.4 which reads as follows: 
“AZ.4 Complying with the requirements of the National Building Regulations  
1) The requirements of the National Building Regulations shall be complied with by: 
a) Adhering to the requirements of all the prescriptive regulations; and 
i) Adopting building solutions that comply with the requirements of the relevant part 
of SANS 10400; or 
ii) Reliably demonstrating, or predicting with certainty, to the satisfaction of the 
appropriate local authority, that an adopted building solution has an equivalent or 
superior performance to a solution that complies with the requirements of the 
relevant part of SANS 10400” [15]. 
 
The New Zealand legislation does not appear to specifically state to what standard any 
alternative solution is to be judged, although the Department of Building and Housing has, in 
various Determinations stated that the level of safety of buildings designed using an 
alternative approach should be measured against the benchmark set by the Acceptable 
Solutions C/AS 1. An example of a Determination in which this approach is used is 
Determination 2004/5 where the Building Industries Authority (the precedent to the 
Department of Building and Housing) states: 
“5.2.3  The Authority sees the acceptable solution C/AS1 as an example of the level of fire 
safety required by the building code. Any departure from the acceptable solution must 
achieve the same level of safety if it is to be accepted as an alternative solution complying 
with the building code.”[16].  
Although the determinations do not set any form of legal precedent, and this is clearly stated 
on the Department‟s website [17], the website also states that the Department takes into 
account the outcomes and decisions of previous determinations if the new determination is 
sufficiently similar to a previous determination. The Department appears to treat earlier 
decisions as precedent setting and would not issue a new determination which is at odds with 
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those previously issued, unless there is a clear change in Law or Regulation, or the 
Acceptable Solutions which dictates a change of approach. 
 
 
2.8. Appeal Process 
In South Africa, where any person who has made application for a building approval and this 
is refused by the local authority, or has received any statutory notice of prohibition from a 
local authority, or who disputes the interpretation or application by a local authority of 
aspects of the national building regulations and such person feels aggrieved by, or does not 
accept such decision, that person can appeal to a review board. The process set up in terms of 
the National Building Regulations and Standards Act (No. 103 of 1977) for dealing with 
disputes is stated in the Act under Section 9 as: 
“9. Appeal against the decision of local authority  
(1) Any person who –  
(a) Feels aggrieved by the refusal of a local authority to grant approval referred to in 
section 7 in respect of the erection of a building; 
(b) Feels aggrieved by any notice of prohibition referred to in section 10; or 
(c) Disputes the interpretation or application by a local authority of any national 
building regulation or any other building regulation or bylaw, 
May, within the period, in the manner and upon payment of the fees prescribed by 
regulation, appeal to a review board.” [9]. 
 
In New Zealand, the Department of Building and Housing (DBH) administers a 
“Determination” process, whereby persons with an interest in a building can apply for a 
determination against any decision of the Building Consent Authority (BCA).  
Persons with an interest in a building are generally the building owners or developers, owners 
of units within a building, neighbouring property owners, or a statutory body such as the New 
Zealand Fire Service (NZFS) Commission. As previously stated, the Determinations, whilst 
binding on the parties to the Determination, do not set any form of legal precedent; although 
Determinations are generally accepted by building designers as precedent-setting and not 
only as purely legal decisions for a particular building. The publishing by the DBH of each 
concluded Determination makes these available to the public for perusal. The publication of 
Determinations serves as an interpretation of the relevant point in law or regulation. By 
9 
 
issuing Determinations, the DBH can also use these as trend setters and indirectly influence 
the direction of building design. 
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3. BUILDING USE 
3.1. Building Use Classification 
The proposed use of a building is essential for allowing the classification of a building. This 
classification of building use is the cornerstone for implementing fire safety strategies in 
buildings. If the proposed use and classification of a building were not known, then it would 
not be possible to design and build a cost-effective building, as every possible fire safety 
measure would need to be included to cater for each and every possible use or eventuality. 
Buildings are therefore classified by the relevant building control legislation into broad 
occupancy types or building purpose groups. This classification or grouping allows for 
buildings with similar features, uses, hazards and risks to be dealt with in a satisfactory 
manner. 
 
McGhie in his thesis [3] calls for the building to be ranked according to each of the following 
scoring categories: 
Purpose Group – Building Use 1 (BU1), 
Building Escape Height – Building Use 2 (BU2), 
Occupant Numbers – Building Use 3 (BU3), and 
Fire Hazard Category – Building Use 4 (BU4). 
 
According to McGhie‟s system, 18.79% of the total fire safety index score is allocated for the 
Building Use Score of each particular building. 
 
 
3.2. Purpose Group 
The proposed use of a building allows for the classification of a proposed building into broad 
categories. The classification of building use results in buildings with similar characteristics 
being grouped together for the purposes of determining the requirements for fire safety 
measures.  
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In New Zealand, the classification of buildings is done in terms of „Purpose Groups‟ and is 
primarily carried out using Table 2.1 of Part 2 of C/AS1. (Refer to Appendix A – C/AS1 – 
Table 2.1: Purpose Groups on page 143 of this report).The Purpose Group is further refined 
by the inclusion of a Fire Hazard Category Classification (FHC) (Refer to Appendix C – 
C/AS1: Fire Hazard Categories on page 147 of this report). 
 
The classification of building use in South Africa is done according to Table 1 – Occupancy 
or Building Classification of Part A – Administration of SANS 10400. (Refer to Appendix B 
– SANS 10400 – Part A, Table 1: Occupancy or Building Classification on page 145 of this 
report). The fire load (Low, Moderate or High) of the particular Occupancy is predetermined 
for the designer by virtue of the relative ranking of the Occupancy within the Occupancy or 
Building Classification.  
 
The table is divided into nine main building occupancy categories. These are 
A – Assembly (Indoor and Outdoor) 
B – Commercial Services 
C – Exhibition Hall and Museum 
D – Industrial 
E – Institutional (Detention, Hospital) 
F – Shops and Wholesale 
G – Offices 
H – Accommodation and Hospitality (Hotel, Housing etc.) 
J – Storage (including parking for more than 10 motor vehicles) 
 
Each occupancy group is further divided into sub-classifications which are broadly based on 
the fire hazard category or risk associated with the occupancy or building use. The class of 
occupancy generally follows the format of being listed from highest fire hazard category to 
lowest fire hazard category, and in the case of Table 1 of SANS 10400 the highest fire hazard 
classification is denoted by a 1 (one) in each grouping of occupancies. This is in contrast to 
C/AS1 which classifies the fire hazard from 1 (low) to 4 (high). 
 
The following list is reproduced from Table 1 of Part A of SANS 10400 and gives the 
breakdown of the Occupancy or Building use classification. For ease of reference the 
equivalent New Zealand Purpose Group is given in Italics. Please note that the equivalent 
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purpose group is based on this author‟s judgement and interpretation of the two prescriptive 
documents to broadly define which buildings equate with each other. 
 
A – Assembly 
A1 Entertainment and public assembly (CS & CL – FHC 2) 
 Occupancy where persons gather to eat, drink, dance or participate in other recreation. 
 
A2 Theatrical and indoor sport (CS & CL – FHC 2) 
Occupancy where persons gather for the viewing of theatrical, operatic, orchestral, 
choral, cinematographical or sport performances. 
 
A3 Places of instruction (CS & CL – FHC 1 or 2) 
Occupancy where school children, students or other persons assemble for the purpose 
of tuition or learning 
 
A4 Worship (CS & CL – FHC 1) 
 Occupancy where persons assemble for the purpose of worshipping 
 
A5 Outdoor Sport (CO – FHC 1) 
 Occupancy where persons view outdoor sports events 
 
 
B – Commercial Services 
B1 High risk commercial service (WH or WF – FHC 4) 
Occupancy where a non-industrial process is carried out and where either the material 
handled or the process carried out is liable, in the event of fire, to cause combustion 
with extreme rapidity or give rise to poisonous fumes, or cause explosions 
 
B2 Moderate risk commercial service (WH – FHC 3) 
Occupancy where a non-industrial process is carried out and where either the material 
handled or the process carried out is liable, in the event of fire, to cause combustion 
with moderate rapidity but is not likely to give rise to poisonous fumes, or cause 
explosions. 
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B3 Low risk commercial service (WL – FHC 1 or 2) 
Occupancy where a non-industrial process is carried out and where neither the 
material handled nor the process carried out falls into the high or moderate risk 
category. 
 
 
C – Exhibition Hall and Museum 
C1 Exhibition hall (CM – FHC 2) 
 Occupancy where goods are displayed primarily for viewing by the public. 
 
C2 Museum (CS & CL – FHC 1) 
 Occupancy comprising a museum, art gallery or library 
 
 
D – Industrial 
D1 High risk industrial (WH or WF – FHC 4) 
Occupancy where an industrial process is carried out and where either the material 
handled or the process carried out is liable, in the event of fire, to cause combustion 
with extreme rapidity or give rise to poisonous fumes, or cause explosions. 
 
D2 Moderate risk industrial (WM – FHC 3) 
Occupancy where an industrial process is carried out and where either the material 
handled or the process carried out is liable, in the event of fire, to cause combustion 
with moderate rapidity but is not likely to give rise to poisonous fumes, or cause 
explosions. 
 
D3 Low risk industrial (WL – FHC 1 or 2) 
Occupancy where an industrial process is carried out and where neither the material 
handled nor the process carried out falls into the high or moderate risk category. 
 
D4 Plant room (IA or ID – FHC 1 or 3) 
Occupancy comprising usually unattended mechanical or electrical services necessary 
for the running of a building. 
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E – Institutional (Detention, Hospital) 
E1 Place of detention (SD – FHC 1) 
Occupancy where people are detained for punitive or corrective reasons or because of 
their mental condition. 
 
E2 Hospital (SC or SD – FHC 1) 
Occupancy where people are cared for or treated because of physical or mental 
disabilities and where they are generally bed-ridden. 
 
E3 Other institutional (residential) (SC or SD – FHC 1) 
Occupancy where groups of people who either are not fully fit, or who are restricted 
in their movements or their ability to make decisions, reside or are cared for. 
 
E4 Health care (SC or SD – FHC 1) 
Occupancy which is a common place of long term or transient living for a number of 
unrelated persons consisting of a single unit on its own site who, due to varying 
degrees of incapacity, are provided with personal care services or are undergoing 
medical treatment. 
 
 
F – Shops and Wholesale 
F1 Large shop (CM – FHC 2 or 4) 
Occupancy where merchandise is displayed and offered for sale to the public and the 
floor area exceeds 250 m
2
. 
 
F2 Small shop (CM – FHC 2) 
Occupancy where merchandise is displayed and offered for sale to the public and the 
floor area does not exceed 250 m
2
. 
 
F3 Wholesalers’ store (CM – FHC 2) 
Occupancy where goods are displayed and stored and where only a limited selected 
group of persons is present at any one time. 
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G – Offices 
G1 Offices (WL – FHC 2) 
Occupancy comprising offices, banks, consulting rooms and other similar usage. 
 
 
H – Accommodation and Hospitality (Hotel, Housing etc.) 
H1 Hotel (SA – FHC 1) 
 Occupancy where persons rent furnished rooms, not being dwelling units. 
 
H2 Dormitory (SA – FHC 1) 
 Occupancy where groups of people are accommodated in one room. 
 
H3 Domestic residence (SR – FHC 1) 
 Occupancy consisting of two or more dwelling units on a single site. 
 
H4 Dwelling house (SH – FHC 1) 
Occupancy consisting of a dwelling unit on its own site, including a garage and other 
domestic outbuildings, if any. 
 
H5 Hospitality (SA – FHC 1) 
Occupancy where unrelated persons rent furnished rooms on a transient basis within a 
dwelling house or domestic residence with sleeping accommodation for not more than 
16 persons within a dwelling unit. 
 
 
J – Storage 
J1 High risk storage (WH or WF – FHC 4) 
Occupancy where material is stored and where the stored material is liable, in the 
event of fire, to cause combustion with extreme rapidity or give rise to poisonous 
fumes, or cause explosions. 
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J2 Moderate risk storage (WM – FHC 3) 
Occupancy where material stored and where the stored material is liable, in the event 
of fire, to cause combustion with moderate rapidity but is not likely to give rise to 
poisonous fumes, or cause explosions. 
 
J3 Low risk storage (WL – FHC 1 or 2) 
Occupancy where the material stored does not fall into the high or moderate risk 
category. 
 
J4 Parking garage (IA – FHC 1) 
 Occupancy used for storing or parking of more than 10 motor vehicles. 
 
 
3.3. Building Height 
McGhie [3] has based his risk ranking scoring system for the New Zealand buildings on 
buildings ranging from above the 4 metre escape height and included the full spectrum to 
include buildings with an escape height of over 58 metres which accordingly matched the six 
building escape height division classifications used in Table 4.1 of C/AS1[2].  
 
This author obtained some statistical data for commercial buildings from Page [18], the 
Economist Manager at BRANZ, via personal communication. The data obtained shows that 
approximately 63% of the New Zealand building stock consists of single storey buildings 
(Escape Height = 0 metre). A further approximately 28% of the building stock consists of 
two storey buildings which have an escape height of < 4.0 metres. All other buildings of two 
or more storeys (escape height > 4.0 metres) make up less than 10% of the New Zealand 
building stock. The breakdown of this building stock distribution is shown in Figure 1 – New 
Zealand Building Stock (Number by Storeys) and Figure 2 – New Zealand Building Stock (% 
by Storeys). 
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Figure 1 – New Zealand Building Stock (Number by Storeys) 
 
 
 
Figure 2 – New Zealand Building Stock (% by Storeys) 
 
No equivalent data was obtained to compare to the South African building stock, but by this 
author‟s personal observation the trend in South Africa is similar to that in New Zealand. 
There are small pockets in the central business districts of towns and cities that have high rise 
(over two storeys) buildings, but by far the majority of South African buildings are also 
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single and double storey. Both countries have relatively low population densities and neither 
is hard pressed for land such as Singapore or Hong Kong. This author therefore feels 
confident in accepting that in the two countries under consideration, the large majority of 
buildings are two storeys or lower, with less than 10% of all buildings constructed with 
building heights in excess of 4.0 metre escape heights (greater than two storeys above ground 
level). 
 
In light of this it was felt prudent to extend the building height range which McGhie had 
analysed [3] to include buildings at 0 metre escape height (ground floor level) and buildings 
with an escape height of less than 4 metre escape height (two storey). This will more 
accurately test the author‟s assumption that the buildings in one country are safer than those 
of the other country. 
 
McGhie‟s risk ranking model [3] uses an Attribute Score rating with a maximum score of 5 
for building height. For the purposes of the comparisons being carried out in this analysis the 
maximum points score available for the Building Use Scoring is kept at 5 for the additional 
building height categories, even though the general scheme of the risk ranking model should 
increase as the building height decreases. Although this has an effect on the Total Fire Safety 
Index Score it does not have an adverse effect on the outcome of this analysis, as this is a 
comparative analysis of similar buildings in the two countries, and any potential increase in 
scoring if a different Attribute Score was used would be the same for buildings in both 
countries, therefore the maximum Attribute Score is kept at 5. 
 
Furthermore, as the South African building regulations do not have any differentiated fire 
safety requirements for building above the maximum height category of 33m it was deemed 
necessary to limit the height range of buildings under comparison to those falling into the 
maximum height category of 33m, as any increase in height would not require additional fire 
safety precautions and the only differences in scoring would be the marginal reduction in 
building use scores as the height increased. This is also considered to be reasonable, given 
that the New Zealand building stock (and by observation, also South African building stock) 
has less than 10% of buildings being three storeys and higher (Escape height over 4 metres). 
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3.4. Occupant Densities or Design Population 
Once the general building type or occupancy is determined, the next factor that should be 
considered by the designer is the occupant load which is expected within the proposed 
building, as this also affects the requirements for fire safety features which may be necessary, 
especially in regard to escape routes sizing and location. The determination of the occupant 
load for the fire cell division is a factor in determining the size of the firecell or division, 
which in turn, is impacted on by the maximum permissible floor area size of the firecell 
division. This in turn results in a trigger for determining what fire safety precautions are 
required for the firecell division for example automatic sprinkler systems, or by reverse 
consequence have an impact on the maximum design occupant load for the firecell division. 
 
With regard to building occupant loads, the work carried out by McGhie [3] used the 
occupant load tables and fire safety precautions from C/AS 1 for occupant loads starting with 
the 100 person occupant load. It is noted that C/AS1 has reduced fire safety precaution 
requirements for occupant loads not exceeding 50 people. Although no figures were obtained 
for actual building occupant loads, logic also says that a greater number of buildings are 
erected catering for smaller occupant loads than are constructed for large occupant loads. It 
was thus deemed prudent to extend the analysis to include buildings designed for less than 50 
people. 
 
McGhie‟s risk ranking model [3] uses an Attribute Score rating with a maximum score of 5 
for occupant load. For the purposes of the comparisons being carried out in this analysis the 
maximum points score available for the Building Use Scoring is kept at 5 for the additional 
(lower) occupant load categories analysed, even though the general scheme of the risk 
ranking model should increase as the occupant load decreases. Although this has an effect on 
the Total Fire Safety Index Score it does not have an adverse effect on the outcome of this 
analysis, as this is a comparative analysis of similar buildings in the two countries, and any 
potential increase in scoring if a different Attribute Score was used would be the same for 
buildings in both countries, therefore the maximum Attribute Score for building occupant 
load is kept at 5. 
 
In South Africa the design population of a room or storey, or part thereof is taken as the 
actual population of the area in question where the actual population is known, or the design 
occupant load (population) of a room or storey is calculated from Table 2 – Design 
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Population of Part A – Administration of SANS 10400. (Refer to Appendix F – SANS 10400 
– Part A, Table 2: Design Population on page 151 of this report). In contrast to the case with 
New Zealand, the South African standard regulates the provision of such things as emergency 
lighting on the total building occupant load. 
 
In New Zealand, the occupant loads of the building are determined from Table 2.2 of C/AS1. 
(Refer to Appendix E – C/AS1 – Table 2.2: Occupant Densities on page 149 of this report). 
The occupant load is normally based on the floor area of the firecell multiplied by the 
occupant density which is prescribed in Table 2.2 and is shown as users per square metre 
(Users/m
2
). C/AS1 does permit deviations from the Table where different (usually lower) 
occupant loads can be substantiated to the Building Consent Authority. The occupant load is 
a determining factor in deciding what fire safety precautions are to be installed in the 
building, the number and size of escape routes, door hardware and fire alarm types amongst 
others. The fire safety precautions required are generally based on the population of the 
firecell, and not necessarily on the total building population load. 
The occupant densities used in the analysis are also open to interpretation and actual building 
use. For example in the case of the New Zealand CM assessment an occupant density of 0.1 
users per m
2
 has been selected. This is acceptable for use when the building concerned is 
“Shop Spaces for Furniture, floor coverings, large appliances, building supplies and 
Manchester”. If the building was a different type of shop space then an occupant density of 
0.3 users per m
2
 would be appropriate. 
 
 
3.5. Fire Hazard Categories 
In the South African deemed to satisfy document SANS 10400 [1], there is neither direct 
reference to the fuel loading within the building nor any requirement to calculate or assess the 
fire load, however Table 2 of Part T – Safety Distances – divides the various occupancy 
classes into categories which appear to be directly determined from the fire load assumed for 
each occupancy category. (Refer to Appendix D – SANS 10400 – Part T, Table 2: Safety 
Distances on page 148 of this report). These fuel loads are referred to in terms of the timber 
equivalent fire load (kg/m
2
). The commentary to this table also states that the fire load can be 
expressed in terms of the calorific value (MJ/m
2
). The commentary also gives conversion 
factors which are used when converting from one expression to the other. When converting 
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from kilograms per square metre to mega joules per square metre the conversion factor is 18, 
and when converting from MJ/m
2
 to kg/m
2
 a conversion factor of 0.056 is used. 
For the purposes of this analysis the relative comparative fire hazard categories used are 
listed in Table 1 – Equivalent Fire Loads. 
 
Occupancy Class of 
Division  
(SANS 10400) 
Maximum fire load 
(kg/m
2
) (timber 
equivalent) 
Equivalent FLED 
(MJ/m
2
) 
Equivalent 
C/AS1 Fire 
Hazard 
Category (FHC) 
A1; A2; A3; A4; A5 
B3; 
C2; 
D3; D4; 
E1; E2; E3 
G1; 
H1; H2; H3; H4; 
J1; J2; 
25 450 1 
B2; 
C1; 
D2; 
F1; F2; F3; 
J2 
25 – 50 450 – 900 2 
B1; 
D1; 
J1 
> 50 > 900 ¾ 
Table 1 – Equivalent Fire Loads 
 
The New Zealand approved document C/AS1 Table 2.1 specifies which fire hazard category 
is to be used for each purpose group. The fire hazard categories are described in the comment 
to Part 2.2.1. This describes the fire hazard categories which are to be used in determining the 
various fire safety measures which are to be incorporated in the firecells of buildings.  
The fire load energy density is one of the main factors in determining the fire hazard category 
and is determined by the calorific values of combustible materials within the building. The 
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fire load energy density used in New Zealand is expressed as mega joules of energy per 
square metre of floor area (MJ/m
2
). (See Appendix C – C/AS1: Fire Hazard Categories on 
page 147 of this report). The fire load energy density for each fire hazard category is shown 
in Table 2 – Fire Hazard Categories. 
 
Fire Hazard Category 
(C/AS1) 
Range of FLED 
(MJ/m
2
) 
Design Value of FLED 
(MJ/m
2
) 
1 0 – 500 400 
2 501 – 1000 800 
3 1001 – 1500 1200 
4 > 1500  
Table 2 – Fire Hazard Categories 
 
 
3.6. Firecell Size – Maximum Division Area 
In South African buildings, the maximum division area size of a firecell is restricted by Table 
3 of Part T of SANS 10400. This in turn restricts the maximum occupant loading in any 
division (firecell) and in turn has implications on the requirements for the building. (Refer to 
Appendix G – SANS 10400 – Part T, Table 3: Maximum Division Area, m2 on page 152 of 
this report). Permitted maximum floor areas stated in the Table vary, and while some building 
occupancy classifications have unlimited permissible areas, others have restricted areas when 
no fixed fire suppression equipment (usually automatic fire sprinklers) is installed. Further 
restrictions are placed on maximum floor areas based on whether the firecell division is 
situated at ground floor level or at other escape heights. 
 
The comparisons will therefore take into account the maximum occupant load permitted as 
calculated from the maximum permissible areas and take into account the provision or 
otherwise of a fixed automatic fire extinguishment system (sprinklers).  
 
In New Zealand the firecell floor area limits are prescribed by Paragraph 4.2.3 of the 
approved document C/AS1. This specifies firecell floor area limits for unsprinklered firecells 
to which an “S” rating applies. Single floor firecells may be of unlimited floor area where 
effective venting is provided. 
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For single level buildings to which an S rating applies, where the occupant load would 
ordinarily push the firecell floor area above the threshold for requiring the installation of 
sprinklers, the effective venting option framed in C/AS1 Paragraph 4.2.4 has be scored as 
“Automatic Natural Ventilation”. This occurs, for example, in the WL purpose group, 
occupant load 1000 people. 
It is to be noted that in some cases the relevant firecell floor area of buildings under 
comparison appear to be at opposite ends of the spectrum. This occurs, for example, where 
the New Zealand CL building with an occupant load of 1000 people has an area of 1000m
2
 
and a South African C2 Museum with the same occupant load has an area of 20,000m
2
. This 
is because McGhie‟s Fire Safety Index system is based on the occupant load divisions used in 
Table 4.1 of C/AS1, and the firecell floor areas are reverse engineered by using the occupant 
load multiplied by the appropriate occupant density. In the case of the New Zealand building 
it is 1 person per m
2
 while for the South African C2 Museum the occupant density is 1 person 
per 20m
2
. The disparity in firecell area is not an error, but is an anomaly caused by the 
particular divisions in the scoring system. 
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4. FIRE SAFETY FEATURES 
4.1. FIRE SAFETY FEATURES 
After determining the Building Use Score for the relevant buildings under comparison, the 
required fire safety features for each building need to be assessed. These are scored according 
to the system developed by McGhie [3] for each of the relevant feature headings. Under 
McGhie‟s system, 81% of the total fire safety index score is made up of the fire safety 
features required for the particular building. 
 
For South African buildings the inputs for this section of the calculations are taken from the 
relevant sections of Part T – Fire Protection of SANS 10400 [1]. 
 
Following McGhie‟s lead, the inputs for the New Zealand buildings are obtained from the 
relevant requirements of C/AS1 [2]. 
 
 
4.2. FIRE BARRIERS 
4.2.1. Fire Cell Rating 
The inputs for South African buildings in this section of the comparison are read directly 
from Table 5 – Stability of Structural Elements or Components which gives the required 
structural stability rating in 30 minute increments. (Refer to Appendix N – SANS 10400 – 
Part T, Table 5: Stability of Structural Elements or Components on page 159 of this report). 
 
The fire cell rating for New Zealand buildings are taken from the relevant sections of Table 
4.1 of C/AS1 according to the occupant loading. (Refer to the relevant Tables starting with 
Appendix I – C/AS1 – Table 4.1: Fire Safety Precautions: (up to 100 people from page 154 of 
this report). The firecell rating (“F” rating) for New Zealand buildings could be 0 minutes, 30 
minutes, 45 minutes, 60 minutes or 90 minutes, depending on Purpose Group, building 
escape height and occupant load. 
In New Zealand buildings Table 4.1 allows the F rating to be F0 for single level firecells. 
Paragraph 6.2 also requires adjacent firecells on the same level to be fire separated to a 
minimum fire resistance rating of 30 minutes where the F rating is F0. As this analysis is 
concerned with a single firecell the requirements of Paragraph 6.2 are never invoked in the 
scoring analysis for single level firecells. 
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4.2.2. Structural Endurance Rating 
For South African buildings, in this section of the comparison the inputs are taken from Table 
1 – Fire Resistance of External Walls which has a requirement of either 30 minutes or 60 
minutes fire resistance rating, depending on the particular building occupancy category. 
(Refer to Appendix O – SANS 10400 – Part T, Table 1: Fire Resistance of External Walls on 
page 160 of this report). 
 
According to Part 5 – Fire Resistance Ratings [2] for New Zealand buildings the “S” rating is 
performed as a calculation based on the Eurocode time equivalent (te) for complete burnout 
of the firecell. This calculation takes into account the floor area, areas of vertical (Av) and 
horizontal (Ah) openings or vents and the relevant fire load or fire hazard category (FHC). 
McGhie arbitrarily used an “S” rating of twice the assigned “F” rating. Although this appears 
to have been done to achieve an element of consistency across the rankings which were 
carried out, this author is of the opinion that in practice designers typically try to bring the 
required “S” rating down as low as possible by increasing available permitted ventilation 
areas. This typically results in “S” ratings which are substantially lower than twice the “F” 
rating. For the purposes of this report and consistency, the “S” rating will be kept at twice the 
“F” rating. 
As this feature does not necessarily enhance the level of life safety of the building occupants 
consideration was given to possibly eliminating this feature from the scoring analysis. This 
was, however, rejected, as to remove a feature from McGhie‟s Fire Safety Index system 
would have entailed re-working the weighting system which was clearly beyond the scope of 
this report. 
 
 
4.3. Fire Alarm 
For South African buildings the requirements for fire alarm systems are decided according to 
the requirements stated in section TT31 of SANS 10400 [1], depending on the particular 
building occupancy category. (Refer to Appendix P – SANS 10400 – Part T, Section TT 31: 
Fire Detection and Alarm Systems on page 161 of this report). Any fire detection and alarm 
system is required to be installed in accordance with the requirements of SABS 0139 [19]. 
There are no permissible trade-offs in travel distances when automatic fire detection and 
alarm systems are installed. 
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The requirements for fire alarm systems (Type 1 to Type 7) in New Zealand buildings are 
taken from the relevant part of Table 4.1 of C/AS1[2]. For New Zealand building, the typical 
fire alarm Types applicable to this section are: Type 1 – Domestic smoke alarms; Type 2 – 
Manual fire alarm call points; Type 3 – Heat detection and manual call points; Type 4 – 
Smoke detection and manual call points; Type 5 – Modified smoke/heat detection and 
manual call points. 
 
The installation of an automatic fire alarm system (smoke or heat detection) allows trade-offs 
in increased permissible travel distances per section 3.5 and Table 3.3 of C/AS1, where the 
installation of a smoke detection system typically allows an increase of 100% in permitted 
travel distances and the provision of a heat detection system permits a 20% increase in 
maximum permitted travel distances for non-sleeping occupancies. Where the building has 
sleeping type occupancies, the permitted increases are 50% and 10% for smoke detection and 
heat detection respectively. (Refer to Appendix Q – C/AS1 – Table 3.3: Lengths of Open 
Paths and Protected Paths on page 162 of this report). The effect of this is an increase in the 
scoring for the provision of the alarm system, but a commensurate decrease in scoring due to 
increased travel distances. These permitted trade-offs effectively mean that the level of safety 
in New Zealand buildings remain fairly consistent throughout the occupancy classification. 
As these are active systems, a high reliance is placed on correct and proper maintenance of 
fire alarm systems. 
For the analysis on attached residential apartments SR purpose group Table 4.1/5 of C/AS1 
calls for the installation of Type 1 domestic smoke alarms. However McGhie‟s Fire Safety 
Index system does not include Type 1 alarms in the analysis. To include Type 1 alarms in the 
analysis would have entailed re-working McGhie‟s Fire Safety Index system which was 
beyond the scope of the project. It is acknowledged that the provision of smoke alarms would 
increase the level of safety for this type of building. If the Type 1 alarms had been scored as 
Type 4 smoke detectors (Attribute score 5 x weighting 0.1176) would have allowed the 
permissible trade-offs in 50% increased travel distances, which, as is shown in the other 
purpose groups where this was done, generally has no net change in score. 
 
For the SA purpose group the Type 5 alarm is included in all buildings two storeys and 
higher. The only buildings where the Type 5 was not used is the single level buildings as 
Table 4.1/5 calls for a Type 5af which means an alarm is “not required where: the escape 
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routes are for purpose group SA and serve no more than 10 beds ... or exit doors from 
purpose group SA and SR firecells open directly onto a safe place or an external safe path”. 
 
 
4.4. SMOKE CONTROL 
4.4.1. HVAC Control 
For South African buildings the requirements for control of fire spread via air-conditioning 
and ventilation systems is contained in section TT43 of SANS 10400 [1], which requires that 
in the event of fire the spread and distribution of products of combustion by air-conditioning 
or ventilation system is prevented.  
 
The requirements for smoke control systems (Type 9) in air handling systems for New 
Zealand buildings are taken from the relevant part of Table 4.1[2]. The smoke control in air 
handling systems are a means of shutting down the heating, ventilation or air-conditioning 
systems in a building by means of an output from a fire alarm panel or a self-contained 
detection and control system. 
 
During review of this report it was suggested that the requirements of Paragraph 6.23.1 of 
C/AS1 should also have been considered for smoke control in all buildings which Type 4 
(smoke detection systems) installed. It is this author‟s interpretation of the provisions of 
C/AS1 that the requirements of Paragraph 6.23.1 are subservient to the requirements stated in 
Table 4.1. If the intention of the legislator was to require that all buildings with smoke 
detection and air conditioning / mechanical ventilation were to shut down on detection of a 
fire then it is expected that the Type 9 requirement would be included in every column in 
Table 4.1 which has a detection system requirement. 
 
 
4.4.2. Smoke Extraction 
In South Africa, Section TT42 of SANS 10400[1], requires that any room which has a floor 
area of greater than 500m
2
 has a smoke control system installed. The smoke control can 
either be a mechanical smoke ventilation system, or a natural smoke ventilation system, being 
either roof ventilators or openable windows or panels. Specific requirements for the openable 
area of the windows, panels or roof ventilators are stated as well as requirements for the 
positioning (at high level) and activation of such smoke control ventilation provisions. 
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The activation of such systems is required to be by automatic activation by smoke or heat 
detectors. When such systems are manually activated they are to be capable of being opened 
from the floor of the room without the use of special tools. 
 
The requirements for smoke control systems (Type 10 or Type 11) in New Zealand buildings 
are taken from the relevant part of Table 4.1, as well as from Part 4.2.4 of C/AS1 [2]. These 
systems are natural smoke venting (Type 10) by means of smoke reservoirs, outlet vents and 
replacement air inlets, or the provision of powered mechanical smoke extractors (Type 11). 
 
 
4.4.3. Stairway Pressurisation 
For South African buildings the requirements for the pressurisation of stairways in 
emergency routes is taken from section TT25 of SANS 10400[1], which requires that 
stairways in emergency routes of any building over 30 metres high shall be provided with a 
pressurisation system for preventing fire smoke from entering the stairway. The section also 
provides the details on the pressurisation requirements. The trigger for buildings classified 
H3 (Domestic Residence) is 50 metre building height. 
 
The requirements for stairway or safe path pressurisation systems (Type 13) in New Zealand 
buildings are taken from the relevant part of Table 4.1[2]. The pressurisation systems are 
required to be activated by smoke detection and are required to keep safe paths free of smoke 
for 60 minutes to allow building occupants to reach a place of safety. 
 
 
4.5. BUILDING FIRE CONTROL 
4.5.1. Sprinklers 
For South African buildings, the installation of automatic fire sprinkler systems in buildings 
is primarily a requirement of two sections of SANS 10400[1]. The first trigger for the 
requirement to install automatic fire sprinklers occurs in Table 3 – Maximum Division Area – 
of section TT4. This Table gives the maximum permissible floor area limit of firecell 
divisions in buildings, and has concessions for allowing larger firecell division sizes when 
automatic fire sprinkler systems are installed. In certain instances for certain building 
occupancy classes there are also maximum firecell division area limits even when automatic 
fire sprinkler systems are installed. (Refer to Appendix G – SANS 10400 – Part T, Table 3: 
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Maximum Division Area, m
2
 on page 152 of this report). The effect of the firecell division 
floor area limitation has a proportionate effect on the total occupant number permitted, as the 
occupant loading is calculated as a ratio of people per m
2
. This has a restricting effect on 
occupant numbers for South African buildings in some of the comparisons, whereby certain 
occupant numbers are not obtainable due to the floor area restriction. 
 
The second driver for the requirement to install automatic fire sprinklers in buildings in 
certain circumstances comes through  section TT 36 of SANS 10400[1]. For the purposes of 
this report, the relevant subsection, TT36.1(a)(i) states that “an approved sprinkler system 
shall be installed – in any building exceeding 30 m in height except where such building is 
exclusively of an occupancy classified G1 where the division size is not greater than 500 m
2
, 
or of an occupancy classified H3” [1]. In this case, buildings over 30 m are required to have 
automatic fire sprinklers, although there is a concession for relatively small offices having a 
maximum occupant load of 33 people per storey (500 m
2
 at 1 person per 15 m
2
), and 
Domestic Residences which, by virtue of the requirements of other sections, generally have a 
relatively small firecell division area. (Refer to Appendix R – SANS 10400 – Part T, Section 
TT 36: Sprinkler Systems on page 163 of this report). 
 
Automatic fire sprinkler installations are required to be installed in accordance with the 
requirements of SANS 10287:2000 – “Automatic sprinkler installations for fire-fighting 
purposes” [20]. Where automatic fire sprinklers are installed, they are normally installed as 
wet-pipe systems; therefore all South African buildings where automatic fire sprinkler 
systems are required will be assessed as having wet-pipe systems. 
 
The requirements for the installation of automatic fire sprinkler systems (Type 6 or Type 7) 
for buildings in New Zealand are initially taken from the relevant part of Table 4.1 and the 
requirements of Paragraph 4.2.3 of C/AS1[2]. Sprinkler installations in New Zealand are 
required to be installed in accordance with the relevant standard. For commercial installations 
this is NZS 4541:2007 [21]. 
 
The installation of an automatic fire sprinkler system (Type 6 or Type 7) allows trade-offs in 
increased permissible travel distances. The installation of an automatic fire sprinkler system 
typically allows an increase of 100% in permitted travel distances for most purpose groups 
and a 50% increase for sleeping purpose groups, as per section 3.5 and Table 3.3 of C/AS1. 
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(Refer to Appendix Q – C/AS1 – Table 3.3: Lengths of Open Paths and Protected Paths on 
page 162 of this report). 
 
A large dependence is placed on system reliability and the correct and proper maintenance of 
the automatic fire sprinkler systems. Koffel [22] lists the reliability of success of automatic 
fire sprinkler systems as ranging between 81.3% to 99.5%. These results appear to be the 
summary of other research documents and are mainly from United States data, with some 
inputs from Canadian and United Kingdom studies. Koffel‟s study also includes the results of 
Marryatt‟s study of sprinkler system reliability in Australia and New Zealand [23] which has 
the highest reported system reliability at 99.5%. Koffel‟s March 2004 results have been 
updated in his 2005 report and comfortably give a reliability of 91%. The results of 
Marryatt‟s study for Australia and New Zealand have stated that the reliability of automatic 
fire sprinkler systems is 99.5%. This is assumed to be due to the high standards required for 
system checking and maintenance in these two countries. 
 
 
4.5.2. Sprinkler Water Supply 
In buildings in South Africa the provision of an acceptable water supply to any automatic fire 
sprinkler system is governed by the requirements of the sprinkler standard [20]. For South 
African automatic fire sprinkler installations two approved water supplies are required. The 
water supply is usually towns‟ mains and secondary water tanks and pumps. This is the 
equivalent of the New Zealand Class A dual superior supply. 
 
In New Zealand, automatic fire sprinkler systems are required to be installed to the relevant 
Standard. In most instances, the relevant standard is NZ4541 and the most recent current 
version is NZS4541:2007 [21]. The supply of water to approved automatic fire sprinkler 
systems is generally by means of Class C1 – Single Supply systems. For the purposes of this 
report, all buildings in New Zealand, where automatic fire sprinkler systems are required are 
assessed as having a single approved water supply. 
 
This author has noticed of late that compliance assessments of some single-supply sprinkler 
protected buildings have revealed that some buildings no longer meet the specified design 
flow and pressure requirements. This appears to have occurred in areas where increased 
demand on supply mains or a reduction in supply pressure by the water authority has had an 
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adverse effect on available water supply. The issue of water supply also appears to have been 
an issue of some concern for the Standards Committee tasked with the preparation of NZS 
4541:2007 – Automatic Sprinkler Systems, as there is specific comment in this regard in the 
Forward to the Standard, which states [21]: 
“The Sprinkler Standards Committee is aware that some water supplies approved in the past, 
may not now comply with the requirements for an “approved” supply under NZS 4541. There 
are a number of reasons why this deteriorating situation is occurring, such as: 
(a) Water conservation measures which may include the installation of pressure reduction 
valves in public water mains, or shut down of water pumps during periods of low draw-
off, for example during the early hours of the morning; 
(b) Increased demand/draw-off from public water supplies; 
(c) Ageing reticulations; 
(d) Deteriorating reliability.” 
 
Further investigation into this aspect is beyond the scope of this project, but may be an area to 
be considered for further research. 
 
 
4.5.3. Occupant Fire Fighting Equipment 
For South African buildings the requirements for occupant fire fighting equipment is 
stipulated in sections TT 37 – Portable Fire Extinguishers and TT 34 – Hose Reels of SANS 
10400 [1]. The requirement for portable fire extinguishers is summarised in Table 10 – 
Provision of Portable Extinguishers of section TT 37. This table states the requirement for the 
number of fire extinguishers which shall be provided relative to the floor area. The size and 
type of fire extinguishers required is stated in section TT 37.5 (Refer to Appendix S – SANS 
10400 – Part T, Section TT 37: Portable Fire Extinguishers on page 164 of this report). 
Section TT 34 requires the installation of fire hose reels “in any building of two or more 
storeys in height or in any single storey building of more than 250 m
2
 in floor area”.[1]. The 
installation of fire hose reels is not required in buildings classified H4. Fire hose reels are also 
not required in buildings classified H3 where the dwelling unit has separate and independent 
access to Ground level. 
 
The requirements for occupant fire fighting equipment in New Zealand buildings is stated as 
a Type 14 fire safety precaution and is installed in the building as required by the relevant 
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part of Table 4.1[2]. This type of occupant fire fighting equipment is fire-hose reels for use 
by the NZFS and trained building occupants. These are not commonplace in New Zealand, 
only being required in a select few occupancies. 
 
 
4.6. EMERGENCY POWER SUPPLY 
The requirements for emergency power supply is only stipulated in section TT47.3 of SANS 
10400[1], which requires that emergency power be supplied to any firemen‟s lift. A firemen‟s 
lift is required in buildings exceeding 30 m in height.  
 
The requirements for Emergency electrical power supply for New Zealand buildings is listed 
as a Type 17 fire safety precaution and is installed in the building as required by the relevant 
part of Table 4.1[2]. Emergency electrical power supply is generally only for tall buildings 
with crowd or sleeping occupancies. 
 
 
4.7. COMMUNICATION SYSTEM 
In South Africa the requirements for the provision of fire communications systems stems 
primarily from the provisions of section TT47 of SANS 10400[1], which requires that an oral 
communication system be provided between a firemen‟s lift and a control point or control 
room.  
 
The requirements for a voice communication system (Type 8 and Type 20) for buildings in 
New Zealand is taken from the relevant part of Table 4.1[2]. A Type 8 system allows voice 
messages to be delivered and has the ability to allow two-way communication with fire-
fighters. The Type 20 system is a facility installed in a building allowing fire-fighters to 
control building services and communicate from a central control point. 
Although not strictly a requirement of the Building Code, New Zealand buildings generally 
require the implementation of an evacuation scheme or plan in terms of the Fire Safety and 
Evacuation of Building Regulations[24], the New Zealand buildings are therefore 
accordingly awarded points for having an evacuation plan and fire wardens. 
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4.8. FIRE SERVICE 
4.8.1. Alerting 
There are no stated requirements SANS 10400[1] for South African buildings to have any 
form of direct link to the fire service or other monitoring company, although in practice many 
South African buildings are monitored by an alarm monitoring company which would relay 
fire alarm signals to the local fire department. South African buildings are therefore only 
awarded a score for telephone communication.  
 
In New Zealand buildings which are required by the relevant part of Table 4.1[2] to have a 
fire alarm system installed are also required to have a direct connection to the Fire Service. 
Table 4.1[2] does allow for certain instances when a direct connection is not required (as 
indicated by the letter “f”), as long as a telephone is installed and available for immediate use. 
 
 
4.8.2. Lift Control 
The requirements for firemen‟s lift control in South African buildings is found in section 
TT47 of SANS 10400[1], which requires that a firemen‟s lift (and lift controls) be installed in 
buildings exceeding 30 m in height.  
 
For New Zealand buildings the requirements for Fire Service lift control in buildings is listed 
as a Type 15 fire safety precaution and is installed in the building as required by the relevant 
part of Table 4.1[2]. This system allows the NZFS to have exclusive control of lifts for fire-
fighting purposes. 
 
 
4.8.3. Fire Fighting Access (Fire Hydrant System) 
For South African buildings, the requirements for the installation of fire hydrants in and 
around buildings is stipulated in section TT35 of SANS 10400[1], which requires that fire 
hydrants be installed for certain buildings. The buildings which require fire hydrants to be 
installed are: 
 All buildings over 12 m in height, 
 Buildings of any height where the total floor area exceeds 1000m2 in the following 
occupancy classes: 
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o B1 High Risk Commercial Service 
o B2 Moderate Risk Commercial Service 
o C1 Exhibition Hall 
o C2 Museum 
o D1 High Risk Industrial 
o D2 Moderate Risk Industrial 
o E1 Place of Detention 
o E2 Hospital 
o E3 Other Institutional (Residential) 
o F1 Large Shop 
o F3 Wholesalers Store 
o H1 Hotel 
o J1 High Risk Storage 
o J2 Moderate Risk Storage 
o J3 Low Risk Storage 
o J4 Parking Garage 
 Shopping Centres, Group Housing, Cluster Housing, Town House Complexes, 
Exhibition Grounds or Permanent Amusement Parks shall also have hydrants installed 
so that no part of any building is further than 90 m from a fire hydrant. 
 
For New Zealand buildings the requirements for the provision of fire hydrants for buildings is 
listed as a Type 18 fire safety precaution and is required by the relevant part of Table 4.1[2]. 
All buildings are required to have a fire hydrant system, but this is mostly negated by the 
suffix “c” to the Type 18, which only requires the installation of a fire hydrant where the hose 
run distance from the fire service vehicular access point to any point on any floor exceeds 
75m. With careful planning most single and two-storey buildings will not required the 
installation of any fire hydrant system. 
 
 
4.9. MEANS OF ESCAPE 
4.9.1. Number of Escape Routes 
For South African buildings the provision of escape routes comes under Section TT16 of 
SANS 10400[1] which states that “One or more escape routes shall be provided in any 
building”. The generally accepted interpretation of this concept is that at least one escape 
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route is required and is not considered to be the common entry point to the building, subject 
to the dead-end travel distance being complied with. The number of escape routes required is 
also a factor of the occupant load, in that TT21 also states that no individual escape route is 
permitted to serve more than 190 people. 
 
The requirements for the minimum number of escape routes required for buildings in New 
Zealand is found in Paragraph 3.2 and Table 3.1 of C/AS1 [2]. (Refer to Appendix T – C/AS1 
– Table 3.1: Number of Escape Routes from a Floor Level on page 165 of this report). 
In New Zealand, certain buildings are permitted in terms of Paragraph 3.15 to have single 
escape routes subject to meeting strict conditions relating to building height, occupant loads, 
fire hazard category and occupancy classes. 
It is brought to the reader‟s attention that in certain buildings it is possible to have a building 
with less than 50 occupants with a single means of escape and still apply all permissible 
travel distance increases allowed whenever the various fire alarm systems are provided (As 
discussed in later sections). 
 
 
4.9.2. Width of Escape Routes 
The required widths of components of escape routes for South African buildings is found in 
section TT 21 and Table 9 of SANS 10400[1]. The deemed-to-satisfy document notably does 
not permit any individual escape route to cater for more than 190 people. This in turn 
influences the number of escape routes that are required to be provided within a building, 
based on the calculated occupant load. 
Although not explicitly stated, the required width for escape routes in South Africa is 9 mm 
per person for both horizontal and vertical components. This is deduced from Table 9 which 
states a minimum required width for a maximum permissible number of people. The ranges 
in the Table are from 1100 mm for 120 people to 1800 mm for 190 people. This works out at 
between 9.16 mm per person to 9.47 mm per person. There is no differentiated escape route 
width for horizontal or vertical travel paths. Both are required to have the same width factor. 
As is the case in Paragraph 3.3.2.g of C/AS1[2], only the occupant load of the floor with the 
highest occupant load is required for the calculation of the width of vertical escape routes 
(stairs). Section TT 21.2 also contains the requirement for discounting one escape route when 
calculating the required widths of escape routes. There is no trade-off for allowing all escape 
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routes to be used in sprinkler protected buildings. (Refer to Appendix U – SANS 10400 – 
Part T, Section TT 21 & Table 9: Width of Escape Routes on page 166 of this report). 
 
The requirements for the width of escape routes for New Zealand buildings is determined by 
Paragraph 3.3.2 and Table 3.2 of C/AS1[2]. For most indoor purpose groups the base 
calculation factor for escape route widths is 7 mm per person for horizontal escape route 
components and 9 mm per person for vertical escape routes (stairways). Sleeping purpose 
groups require 8 mm and 10 mm respectively per person. Where automatic fire sprinkler 
systems are installed there is a trade-off allowed which permits all escape routes to be 
available for use i.e. there is no need to discount one escape route when calculating the 
required width for escape routes. (Refer to Appendix V – C/AS1 – Table 3.2: Width of 
Escape Routes on page 167 of this report). 
 
 
4.9.3. Emergency Lighting 
In the South African Deemed-to-Satisfy document SANS 10400, section TT30 the primary 
trigger for the provision of emergency lighting in Emergency Routes is the total building 
design occupant load. As soon as the total building design occupant load exceeds 100 people, 
emergency lighting sources are required to be installed in Emergency Routes of buildings. 
In addition to the requirement for emergency lighting in Emergency Routes, buildings with 
certain Occupancy or Building Classifications are required to also have emergency lighting in 
the feeder routes (regardless of whether Emergency Routes are required or not). 
The following Building or Occupancy Classifications are required to be provided with 
emergency lighting in the feeder routes: 
A1 Entertainment and Public Assembly 
A2 Theatrical and Indoor Sport 
A3 Places of Instruction 
A4 Worship 
C1 Exhibition Hall 
C2 Museum 
E2 Hospital 
E3 Other Institutional (Residential) 
F1 Large Shop 
F3 Wholesalers Store 
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In the case of an occupancy classified as A3 with an occupant load of less than 50 people, 
there is no requirement to provide emergency lighting in the feeder routes. 
 
In New Zealand buildings the requirements for the provision of emergency lighting in 
buildings is stated as a Type 16 fire safety precaution in the relevant part of Table 4.1[2]. The 
November 2008 amendments to C/AS1 changed the Type 16 fire safety precaution from 
“Emergency Lighting in Exitways” to “Visibility in Escape Routes”. This change effectively 
increased the requirement from a situation where some form of emergency lighting was only 
required in Exitways (as strictly defined) to cover a far broader range of buildings and now 
requires the installation of  emergency lighting in a far wider range of buildings than was 
previously the case. Lighting for emergency is to comply with Clause F6 of the New Zealand 
Building Code which essentially requires emergency lighting to be installed whenever the 
distance of travel to the closest final exit exceeds 20 m, in exitways, at any change of level or 
any change of direction. 
 
 
4.9.4. Refuge Areas 
In the South African context there is no requirement for the provision of refuge areas or any 
similar concept within the Deemed-to-Satisfy document, SANS 10400. South African 
buildings will therefore not score any points in this category. 
 
The requirement for the provision of refuge areas for New Zealand buildings is stated as a 
Type 19 fire safety precaution in part of Table 4.1[2]. Refuge areas are required for certain 
tall buildings within the safe path stairs, to ease congestion and to allow places where faster 
moving persons can pass slower moving people. 
 
 
4.9.5. Dead End Open Path Length (DEOP) 
The maximum permissible dead-end travel distance in any building in South Africa is a 
requirement of section TT16.4 (e) of SANS 10400 [1], which states  
“the exist (sic) door from any room shall lead directly into a feeder route: Provided that –  
i. such exist (sic) door may lead into a dead-end corridor where the total distance to be 
travelled from the furthest point in such room to an access door or to a feeder route is 
not more than 15m;” 
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There are no trade-offs available in terms of increased permissible dead-end travel distance 
when any type of automatic fire alarm system (heat or smoke detectors) or automatic fire 
sprinkler system is installed. The dead-end travel distance is the same for all buildings and 
occupancy classifications.  
 
The maximum permissible dead-end travel distance for buildings in New Zealand is 
addressed in Paragraph 3.4 and Table 3.3[2], with the permissible increase in lengths allowed 
by Paragraph 3.5. In most purpose groups, the installation of heat detectors allows a 20% 
increase in permitted dead-end travel distance, smoke detectors allow a 100% increase and 
the installation of sprinklers also permit a 100% increase in permissible dead-end travel 
distance. For sleeping purpose groups SA, SR and SH the permitted increases are: 50% where 
smoke detectors or sprinklers are installed and 10% where heat detectors are installed. (Refer 
to Appendix Q – C/AS1 – Table 3.3: Lengths of Open Paths and Protected Paths on page 162 
of this report). Paragraph 3.5.6 of C/AS1 also makes allowance for permitted increases in 
travel distance to be added onto each other and can result in travel distances up to 3 (three) 
times longer than the distance stipulated in Table 3.3 in certain instances in large spaces. 
When the installation of an automatic fire alarm system (smoke or heat detection) or an 
automatic fire sprinkler system results in a permitted trade-off by virtue of increased 
permissible travel distances, the effect of the increased travel distances is a decrease in the 
attribute score for travel distances. 
 
 
4.9.6. Total Open Path Lengths (TOP) 
For South African buildings, in terms of section TT16.2 and TT16.3 and TT16.4 of SANS 
10400[1], the maximum permissible open path travel distance in a building in South Africa is 
required to be less than 45 metres. Whenever the travel distance exceeds the 45 metre limit, 
buildings are required to provide an Emergency Route for use by building occupants. The 
emergency route has essentially the same requirement for protection from fire as would be 
found in a Safe Path (NZ). An example of this is TT16.3 which states: “Where, in any 
building, the travel distance measured to the nearest escape door is more than 45 m, not less 
than two such escape routes shall be provided and an emergency route shall form part of each 
such escape route” [1]. 
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As is the case with dead-end travel distance requirements, there are no trade-offs available in 
terms of increased permissible open path distance when any type of automatic fire alarm 
system (heat or smoke detectors) or automatic fire sprinkler system is installed. The open 
path travel distance requirement is the same for all buildings and occupancy classifications.  
 
The maximum permissible total open path travel distance for buildings in New Zealand is 
stated in Paragraph 3.4 and Table 3.3[2], subject to the allowable increase in lengths 
permitted by Paragraph 3.5. In most purpose groups, the installation of heat detectors, smoke 
detectors or sprinklers result in an increase to the permissible open path travel distance. The 
percentage increase permitted is the same as for the dead-end open path cases. (Refer to 
Appendix Q – C/AS1 – Table 3.3: Lengths of Open Paths and Protected Paths on page 162 of 
this report). The same summation of increases for dead-end open paths applies mutatis 
mutandis. The effect of the trade-offs permitted is a reduction in the attribute score for travel 
distances for that building. 
 
 
4.9.7. Protected Paths 
In the South African Deemed-to-Satisfy document, SANS 10400[1], there is no provision or 
concept for any form of Protected Path. The egress flow from a room in a building goes from 
the room, via the exit door along a dead end corridor into a feeder route and then into an 
emergency route. There is therefore no similar or comparable component to the Protected 
Path in South Africa. 
 
The New Zealand approved document C/AS1[2] has a requirement for protected paths to be 
provided in certain circumstances. Where required, these are to be provided as a transition 
between open paths and safe paths. The maximum permitted protected path length is listed in 
Table 3.3 (Refer to Appendix Q – C/AS1 – Table 3.3: Lengths of Open Paths and Protected 
Paths on page 162 of this report). Protected paths vary in length from a maximum of 30 
metres to a maximum of 90 metres, depending on the occupancy classification. There are no 
permitted increases in the length of a protected path under any circumstances. It is noted that 
in practice Protected Paths are rarely used in New Zealand buildings, but because they are 
included in C/AS1 they are scored accordingly wherever they are permitted in buildings. 
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A dilemma arose with regard to this component of McGhie‟s ranking and weighting of the 
Protected Path element of the scoring for the Fire Safety Feature element “Protected Path”. 
Should South African buildings receive an Attribute Score of zero for the range of the 
Protected Path length exceeding 90 metres? Or would it be more appropriate to give South 
African buildings an Attribute Score of 5 for an assumed Protected Path length of less than 30 
metres? An important point which was considered during the search for an appropriate 
Attribute Score to use is that SANS 10400 only permits a maximum open path travel distance 
of 45 metres before a person is required to be within an Emergency Route. After some 
consideration and deliberation, it was decided to use an Attribute Score of 4 for South 
African buildings primarily for the following reason: the “Protected Path Length” Attribute 
Score of 4 has a range from 30 metres to less than or equal to 45 metres; and at 45 metres a 
person escaping from a fire in a South African building would have to transition from an 
open path into a fire separated Emergency Route (which has similar features to the New 
Zealand Safe Path), therefore the so-called protected path length Attribute Score which will 
be used for South African buildings in all cases will be 45m. 
Consideration was also given to possibly eliminating this feature from the scoring analysis. 
This was, however, rejected, as to remove a feature from McGhie‟s Fire Safety Index system 
would have entailed re-working the weighting system which was clearly beyond the scope of 
this report. 
 
 
4.9.8. Surface Finishes Exitways 
In the South African context it should be borne in mind that exitways are referred to as 
Emergency Routes. The requirements for the classification of the surface finishes in South 
Africa are covered sections TT13 (Ceilings), TT14 (Floor Coverings) and TT15 (Wall 
Finishes) of SANS 10400. These sections in turn have the specific indices required listed 
under Table 7 – Required Classifications for Fitted Floor Coverings and Table 8 – Required 
Classifications for Wall Finishes. These Tables list the required classification on a scale 
ranging from Non-combustible to 5, where the lower the number the more stringent the 
requirement, with non-combustible equivalent to a zero Attribute Score. (Refer to Appendix 
W – SANS 10400 – Part T, Table 7: Required Classifications for Fitted Floor Coverings on 
page 168 and Appendix X – SANS 10400 – Part T, Table 8: Required Classifications for 
Wall Finishes on page 169 of this report). In the context of the Attribute Score for this 
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comparison, the ranking is as shown in Table 3 – Application of Attribute Score for Surface 
Finishes. 
 
Attribute Score Classification of Surface Finish 
(SANS 10400) 
0 5 
1 4 
2 3 
3 2 
4 1 
5 Non-combustible 
Table 3 – Application of Attribute Score for Surface Finishes 
 
As the requirements for surface finishes are set out in two separate tables and three different 
sections within SANS 10400, only the relevant classification for wall finishes are assessed in 
this comparison using the Attribute Score as indicated in Table 3. It is the opinion of this 
author that the use of the classifications for wall surfaces only gives a broad brush 
approximation of the relevant requirements for all three components, namely floors, walls 
and ceilings. The actual comparisons of each of the relevant areas of the surface finish 
requirements for equivalencies are sufficiently complex as to warrant a separate research 
project. Any further in depth investigation of this area is beyond the scope of this report. 
 
In New Zealand buildings the requirements for Interior Surface Finishes and Suspended 
Flexible Fabrics within Exitways appears in various paragraphs in Part 6 and Table 6.2 of 
C/AS1 [2]. (Refer to Appendix Y – C/AS1 – Table 6.2: Requirements for Interior Surface 
Finishes and Suspended Flexible Fabrics to Inhibit Fire Spread on page 170 of this report). 
These are similar to the requirements for surface finishes in other occupied spaces, but with 
more stringent requirements. 
 
 
4.9.9. Surface Finishes Occupied Spaces 
The requirements for the control of spread of flame across surfaces in occupied spaces in 
South African buildings uses the same methodology, sections and tables as for the 
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requirements for surface finishes within exitways. The equivalent Attribute Scores are also 
those as listed in Table 3. Again, only the indices for wall finishes are used within this 
comparison. For the surface finishes of occupied spaces there are trade-offs permitted with 
reduced requirements when firecells are sprinkler protected. 
 
For New Zealand buildings the requirements for Interior Surface Finishes and Suspended 
Flexible Fabrics within occupied spaces appears in various paragraphs in Part 6 and Table 6.2 
of C/AS1 [2]. (Refer to Appendix Y – C/AS1 – Table 6.2: Requirements for Interior Surface 
Finishes and Suspended Flexible Fabrics to Inhibit Fire Spread on page 170 of this report). 
As stated by McGhie [3], certain areas such as classrooms in certain circumstances can have 
reduced requirements for the indices for surface finishes. This report has continued with 
McGhie‟s custom of ignoring these as they are relatively insignificant in the scope of this 
project. 
 
 
4.9.10. Signage 
Requirements for signage in South African buildings is contained in section TT 29 “Markings 
and Signposting” in the South African Deemed-to-Satisfy document, SANS 10400, [1]. All 
fire exits and escape routes are required to be adequately signposted. In addition, TT 29.3 
requires that signage be illuminated. In the case of buildings with an occupancy classification 
of A2, E1, E2 and E3, as well as “any building normally occupied during the hours of 
darkness and having a population exceeding 100 persons” [1] such signage is also required to 
have an emergency power supply to enable such signs to continue to be visible for at least 
120 minutes. In the context of this comparison, all South African buildings will attain an 
Attribute Score of 1 for Fire Exit Signs and where buildings fall within the criteria for the 
provision of emergency power to the sign illumination then the Attribute Score will be given 
as 3 for Illuminated Exit Signs. 
 
The requirement for signs in New Zealand buildings is stated under Paragraph 3.20 of C/AS1 
[2]. Signs are required in escape routes and on fire and smoke control doors in all buildings 
except within household units. Continuing with McGhie‟s custom [3], the comparison will 
again assume that when emergency lighting has been installed then exit signs will also be 
illuminated.  
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4.10. RELATIVE IMPORTANCE OF FIRE SAFETY FEATURES 
According to McGhie‟s risk ranking System [3], the different types of available fire safety 
features installed in a building have been assessed and a relative weighting has been applied 
to each feature. This system allows for 81% of the total fire safety index score to be allocated 
for the Fire Safety Features Score for each particular building. 
 
For every point change in the Attribute Score for a fire safety feature in a building, the effect 
on the total score is an increase or decrease equivalent to the value of the weighting. Thus, 
when, for example a sprinkler system is installed in a building the addition to the total is 
either 4 or 5 times the weighting (0.0713) for either a wet or dry pipe system. In addition a 
sprinkler system must have a water supply and this also adds to the total fire safety features 
score. The relevant weightings of the scoring system can be arranged in order of importance, 
by virtue of the value of the weight attached to a fire safety feature. By arranging the features 
in order of the weight attached to the feature it soon becomes apparent which features are 
expected to have the greatest impact on the total fire safety index score for a particular 
building as mandatory features are added to the mix, or when trade-offs reduce the attribute 
score. 
 
The values of the attribute score for each feature has been arranged in order of numerical 
value accorded each feature by McGhie, and is shown in Table 4 – Fire Safety Features – 
Order of Weighting. 
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  Weighting 
 Building Use   
BU2 BU2 - Building Escape Height 0.0663 
BU4 BU4 - Fire Hazard Category 0.0663 
BU1 BU1 - Purpose Group 0.0332 
BU3 BU3 - Occupant Numbers 0.0221 
 Total Building Use Score (BUS) 0.1879 
   
 Fire Safety Features  
A1 Firecell Rating 0.1504 
B Fire Alarm Type 0.1176 
A2 Structural Rating 0.0962 
D1 Sprinkler System 0.0713 
H9 Occupied Spaces Surface Finish 0.0454 
C1 HVAC Control 0.0368 
H7 Protected Path (PP) 0.0272 
G1 Alerting 0.0266 
G3 Fire Fighting Access 0.0221 
C2 Smoke Extraction 0.0201 
C3 Stairwell Pressurisation 0.0201 
H5 Dead End Open Path (DEOP) 0.0199 
H6 Total Open Path (TOP) 0.0199 
H1 No of Escape Routes 0.0196 
H2 Width of Escape Routes 0.0196 
F Communication System 0.0195 
D2 Water Supply 0.0190 
E Emergency Power Supply 0.0158 
G2 Firemen's Lift control 0.0157 
H8 Exitway Surface Finishes 0.0112 
H3 Emergency Lighting 0.0051 
H10 Signage 0.0051 
D3 Occupant Fire Fighting 0.0048 
H4 Refuge Areas 0.0026 
 Total Fire Safety Features (FSF) 0.8116 
   
 Fire Safety Index 1.00 
Table 4 – Fire Safety Features – Order of Weighting 
 
The tabulation of the order of importance of the weighting for the various fire safety features 
is shown graphically in Figure 3 – Fire Safety Feature Weighting Importance. 
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Figure 3 – Fire Safety Feature Weighting Importance 
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5. WORK TYPE OCCUPANCIES (LOW FIRE HAZARD CATEGORY WL 2) 
5.1. General 
These occupancies are generally regarded as “Awake and Aware” type premises. The 
majority of occupants are usually involved in some type of working situation or work or 
business related activity. The building occupants are generally assumed to be fully awake; the 
occupants are not normally expected to be under the influence of alcohol, medication or other 
drugs. The occupants are assumed to have a reasonable level of comprehension and 
understanding. The occupants can follow instruction and are often in a structured 
environment with supervision. In many working type environments, such as factories, the 
presence of people with physical and/or intellectual disabilities is limited by the type of work 
involved. It is worth noting that while legislation bars discrimination on the grounds of 
disability (or special needs) many occupations in the workplace require full mobility and 
functioning purely by the nature of the work. Nothing in this report should be taken to infer 
that any form of discrimination is being promoted, encouraged or acquiesced to. Where 
people with disabilities are, however, present their ratio or number is likely to be low. 
 
Working environments also have additional statutory provisions in place governing 
employment, such as health and safety in employment laws and regulations. In some 
instances regulations governing hazardous substances and materials may impose additional 
safeguards in relation to fire safety. In New Zealand the Fire Safety and Evacuation of 
Buildings Regulations [24] also impose additional measures and impose a duty to ensure that 
regular building evacuation drills are carried out in terms of approved evacuation schemes or 
procedures. 
While these matters may actually increase the level of fire safety in working type buildings, 
they are considered to be in addition to the inherent levels of safety provided by virtue of the 
building construction and fire safety precautions installed in buildings, therefore such matters 
are not considered within the measurement of the Fire Safety Index. 
 
 
5.2. Purpose Groups and Fire Hazard Categories 
The purpose group for working/business type occupancies in this section of the comparison is 
WL (Working Light) and the Fire Hazard Category is 2. From the breakdown of the 
occupancy or building classifications applicable to this section from SANS 10400 the 
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following classes of occupancy are compared to the C/AS1 WL 2 purpose groups as shown in 
Table 5 – Working / Business Occupancies. 
 
New Zealand South Africa 
WL 2 B3 – Low Risk Commercial Service 
WL 2 D3 – Low Risk Industrial 
WL 2 J3 – Low Risk Storage 
WL 2 G1 – Offices 
Table 5 – Working / Business Occupancies 
 
 
5.3. Firecell Size – Maximum Division Area 
For South African buildings the maximum division area size of a firecell is restricted by 
Table 3 of Part T of SANS 10400. (Refer to Appendix G – SANS 10400 – Part T, Table 3: 
Maximum Division Area, m
2
 on page 152 of this report). For working type purpose groups 
B3 (Low Risk Commercial) and G1 (Offices) the firecell division floor area limit is 5000 m
2
 
where no fixed automatic fire extinguishment system (typically sprinklers) is installed. Where 
a fixed automatic fire extinguishment system (sprinklers) is installed in a single storey 
building the fire cell division size is unlimited, and in buildings two storeys and over the fire 
cell division size is restricted to a maximum area of 10000 m
2
. For the other working type 
purpose group D3 (Low Risk Industrial) the firecell division floor area limit is 2500 m
2
 
where no fixed automatic fire extinguishment system (sprinklers) is installed. In a single 
storey building with fixed automatic fire extinguishment system (sprinklers) the fire cell 
division size is unlimited and for buildings two storeys and over the fire cell division size is 
restricted to a maximum area of 5000 m
2
. 
 
In New Zealand, the occupant loading of some of the scoring for this section triggers the 
requirement for sprinklers to be installed for example when using an occupant density of 0.1 
persons/m
2
 for the working purpose group WL 2, the occupant load of 500 people (and 
above) means that the area of the firecell goes above the limit of 2500m
2
 for Fire Hazard 
Category 2 buildings. As the floor area for this type of working occupancy then is calculated 
to be 5000m
2
 it therefore becomes necessary by default to install automatic fire extinguishing 
systems such as sprinklers for this section of the scoring, even though it is not a requirement 
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of Table 4.1. (Refer to Appendix K – C/AS1 – Table 4.1/3: Fire Safety Precautions: (501 to 
1000 people) on page 156 of this report). 
 
 
5.4. Fire Safety Index Results 
The Fire Safety Index for each building in the Working Purpose Group Occupancies is 
calculated using spreadsheets which are attached as Appendices. These start with Appendix Z 
– Fire Safety Index Calculations – PG: WL (0m, ≤ 50 occupants on page 171 and continue 
through to Appendix AI – Fire Safety Index Calculations – PG: WL (≤ 4m, ≤ 1200 occupants. 
Fire Safety Index scores for the other building heights have been calculated on separate 
spreadsheets which are not included in the appendices. The combined results of the fire safety 
index calculations for this purpose group are shown in Table 6 – Fire Safety Index: Working 
Purpose Groups. 
 
Height 
Building 
Classification 
Occupant Number 
< 50 100 101 - 500 501 - 
1000 
> 1000 
(1200) 
0 m C/AS1: WL 2 1.60 1.83 1.73 2.70 2.53 
SANS 10400: B3 1.89 1.86 3.07 2.98 2.96 
SANS 10400: D3 1.89 1.86 3.07 2.98 2.96 
SANS 10400: J3 2.05 2.21 2.83 2.78 2.76 
SANS 10400: G1 2.01 1.99 3.07 2.98 2.96 
< 4 m C/AS1: WL 2 2.42 2.64 2.40 2.84 2.83 
SANS 10400: B3 2.07 2.08 3.07 2.98 2.98 
SANS 10400: D3 2.07 2.08 3.07 2.98 2.96 
SANS 10400: J3 2.28 2.29 3.28 3.28 3.25 
SANS 10400: G1 2.01 2.02 3.07 2.98 2.98 
4 m to 
10 m 
C/AS1: WL 2 2.84 2.82 2.50 2.84 3.02 
SANS 10400: B3 2.55 2.53 3.52 3.43 3.43 
SANS 10400: D3 2.40 2.38 3.37 3.28 3.26 
SANS 10400: J3 2.76 2.74 3.73 3.73 3.71 
SANS 10400: G1 2.34 2.32 3.37 3.28 3.28 
10 m to C/AS1: WL 2 2.80 2.88 2.54 2.85 3.03 
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Height 
Building 
Classification 
Occupant Number 
< 50 100 101 - 500 501 - 
1000 
> 1000 
(1200) 
25 m SANS 10400: B3 2.51 2.48 3.48 3.47 3.47 
SANS 10400: D3 2.36 2.33 3.33 3.32 3.30 
SANS 10400: J3 2.69 2.67 3.66 3.66 3.64 
SANS 10400: G1 2.30 2.27 3.33 3.32 3.32 
25 m to 
34 m 
C/AS1: WL 2 2.79 2.79 2.72 3.03 3.21 
SANS 10400: B3 2.44 2.42 3.41 3.41 3.41 
SANS 10400: D3 2.29 2.27 3.26 3.26 3.24 
SANS 10400: J3 2.63 2.61 3.60 3.59 3.57 
SANS 10400: G1 2.23 2.21 3.26 3.26 3.26 
34 m to 
46 m 
C/AS1: WL 2 2.91 2.90 2.84 3.15 3.14 
SANS 10400: B3 3.73 3.66 3.66 3.66 3.66 
SANS 10400: D3 3.73 3.66 3.66 3.66 3.64 
SANS 10400: J3 3.87 3.85 3.85 3.84 3.82 
SANS 10400: G1 3.22 3.60 3.66 3.66 3.66 
Table 6 – Fire Safety Index: Working Purpose Groups 
 
 
5.5. Fire Safety Index Comparisons (WL) 
5.5.1. WL 2: Single Storey (0m) 
The comparative fire safety index scores for a single level building in the WL purpose groups 
are shown in Figure 4 – WL 2: Single Storey (0m). The major reasons for the differences in 
the scoring for the various buildings in each country are discussed in the following sections. 
 
WL 2: Single Storey, Occupant load less than 50 People 
For a Single Storey Building (Escape Height 0m) in the WL 2 purpose group South African 
buildings have a higher fire safety index score when the occupant load is less than 50 people. 
This higher fire safety index score for South African buildings is attributed primarily to the 
Firecell rating requirement (+ 0.3008), the requirement for two escape routes (+ 0.0392) and 
a minimum width of 1200mm (+ 0.0196). These buildings only require a structural fire 
endurance of 30 minutes (+ 0.0962).  
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New Zealand buildings have no Firecell rating (0), only require a single escape route (0) and 
have an escape route width of < 1000mm (0), but the requirement for a 60 minute Structural 
fire endurance of 60 minutes reduces the difference in the buildings (+ 0.1924). 
 
 
Figure 4 – WL 2: Single Storey (0m) 
 
WL 2: Single Storey, Occupant load less than 100 People 
For Single Storey Buildings with an occupant load of 100 people, there is no significant 
difference in the fire safety index scores for each country, and this report will not comment 
any further on this occupant load. 
 
WL 2: Single Storey, Occupant load greater than 100 and up to 500 People 
When the building occupant load increases into the range of above 100 people up to 500 
people there is again a noticeable difference in the fire safety index scoring, with South 
African buildings substantially out-scoring New Zealand buildings. The main reason for this 
is that the occupant load has caused the floor area required to maintain that occupant load to 
exceed the limits which trigger the requirement for automatic fire sprinklers and an automatic 
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fire detection system with smoke detectors in the South African buildings under 
consideration. In the case of South African buildings the requirement for automatic fire 
sprinklers to be installed increases the score for a wet pipe sprinkler system (+ 0.3565) as 
well as dual superior water supply (+ 0.095). The requirement for a smoke detection system 
increases the score by + 0.588. There are no trade-offs permitted in terms of increased travel 
distances when either automatic smoke detection or automatic fire sprinklers are installed. A 
trade-off is, however, permitted in terms of reduced requirements for the surface finishes of 
occupied spaces. This is the same for New Zealand buildings and therefore there is no net 
difference in scoring between the buildings with regard to this requirement. 
 
WL 2: Single Storey, Occupant load greater than 500 and up to 1000 People 
As the occupant load increases to the range of 501 to 1000 occupants the South African fire 
safety features remains fairly constant, except for the small decrease attributed to the 
reduction in building use score as the occupant load increases. The increase in the total for 
the building fire safety index score for New Zealand buildings is primarily influenced by the 
upgrading from Type 2 manual fire alarm system to a Type 4 automatic fire alarm system 
with smoke detection and has a net increase of + 0.353. An automatic fire sprinkler system 
(+ 0.3565) with a single water supply (+ 0.038), a net increase (+ 0.0221) in Fire Fighting 
Access (Fire Hydrants) are positive contributors to the score line. 
 
WL 2: Single Storey, Occupant load greater than 1000 People 
For this occupant load category, an occupant load of 1200 people is arbitrarily taken as 
certain calculations are dependent on a reasonably exact occupant number. There are again 
minor changes in the scoring for the buildings when the occupant load exceeds 1000 people, 
but again they are not significantly different and no further comment will be made for this 
group of buildings. 
 
 
5.5.2. WL 2: Double Storey (Escape Height <4m) 
The comparative fire safety index scores for double storey buildings in the WL purpose 
groups are shown in Figure 5 – WL 2: Double Storey (< 4m). The major contributory factors 
to the differences in the scoring for the buildings in each country are also identified. 
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WL 2: Double Storey, Occupant load less than 50 People 
For Double Storey Buildings (Escape Height less than 4.0m) in the WL 2 purpose group New 
Zealand buildings have a higher fire safety index score when the occupant load is in the 
category of less than 50 people. This increase in fire safety index score for New Zealand 
buildings is substantially due to the 60 minute Firecell rating requirement (+ 0.6016), and a 
net increase in the Structural fire endurance rating (+ 0.1924). 
For South African buildings the only noticeable change from the single storey buildings is a 
+ 0.184 increase as automatic shut down of HVAC systems are required. Other requirements 
remain substantially unchanged. 
 
 
Figure 5 – WL 2: Double Storey (< 4m) 
 
WL 2: Double Storey, (<4m) Occupant load less than 100 People 
For Double Storey Buildings (escape height < 4.0m) with an occupant load of less than 100 
people in the WL 2 purpose group New Zealand buildings again have a higher fire safety 
index score than South African buildings. This is notably because the Firecell rating for New 
Zealand buildings is 60 minutes while South African buildings are only 30 minutes, a 
difference in favour of New Zealand buildings of + 0.3008, and the increased Structural fire 
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endurance rating of 120 minutes resulting in a net gain for New Zealand of + 0.2886 over 
South African buildings. 
 
WL 2: Double Storey, (<4m) Occupant load greater than 100 and up to 500 People 
Once the occupant load of the building moves into the occupant load range of above 100 
people up to 500 people the South African buildings fire safety index again out-scores New 
Zealand buildings. Yet again the reasons for the increase in the fire safety index scoring for 
South African buildings are the additional requirements for smoke detection (+ 0.588) and 
the requirement for automatic fire sprinklers (+ 0.3565) and water supply (+ 0.095), with the 
requirements for sprinklers again being brought about by the increase in floor area to support 
the higher occupant load, which is above the maximum floor area threshold for unsprinklered 
fire cells. As is the case with other South African buildings no trade-offs are permitted by 
virtue of increased travel distances when either automatic smoke detection or automatic fire 
sprinklers are installed. 
 
Again the only trade-off allowed is for reduced requirements for the surface finishes of 
occupied spaces. As the same trade-off applies for New Zealand buildings there is thus no net 
difference in scoring for the buildings under consideration for this requirement. 
 
WL 2: Double Storey, (<4m) Occupant load greater than 500 and up to 1000 People 
Except for the small decrease attributed to the reduction in building use score as the occupant 
load increases South African buildings in the occupant load range from 501 occupants up to 
1000 occupants the fire safety features score is constant. 
 
The fire safety features score for New Zealand buildings has an increase mainly caused by 
the increase in fire alarm system from a Type 2 manual fire alarm to an automatic smoke 
detection system (Type 4) which results in a net increase of + 0.353. 
 
WL 2: Double Storey, (<4m) Occupant load greater than 1000 People 
As for the single storey buildings an occupant load of 1200 people is again arbitrarily used 
for this category. As only minor changes occur to the total fire safety index score across 
buildings in both countries when the building occupant load is set at 1200 people and there 
are no significant differences in score, this section does not warrant further comment. 
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5.5.3. WL 2: Medium Height Buildings (10m to < 25m) 
The comparative fire safety index scores for medium rise buildings in the WL purpose group 
buildings are shown in Figure 6 – WL 2: 10m to < 25m. The major reasons for the 
differences in the scoring for each of the buildings in each country are identified in the 
following sections. 
 
WL 2: Medium Height (10m to <25m), Occupant load less than 50 People 
For WL 2 purpose group buildings with an escape height in the range from 10m to < 25 m 
(3 storeys to 10 storeys) and an occupant load of less than 50 people the New Zealand 
buildings have a higher fire safety index score (2.8) than South African buildings (B3 – 2.5; 
D3 – 2.4; J3 – 2.7 and G1 – 2.3). The higher fire safety index score for New Zealand 
buildings over South African buildings is mainly attributed to the Structural fire endurance 
rating having a requirement of 120 minutes compared to 30 minutes (+ 0.2886) and a Type 3 
fire alarm system being a requirement for the New Zealand buildings with an increase for the 
alarm type (+ 0.3528) which is offset against the increased travel distances permitted, which 
brings about an overall difference over the South African B3 and D3 occupancies of 
approximately + 0.3 to + 0.4. 
 
The South African J3 occupancy is only 0.1 less than the New Zealand building and is not 
considered significant enough to warrant further analysis. The G1 (Offices) (2.3) significantly 
lower than the New Zealand WL (2.8). This is put down to several categories having lower 
attribute scores than the comparable New Zealand building. These are: Structural Fire 
Endurance Rating (30 minutes), Fire Alarm Type (None), and no Direct Alarm connection to 
the Fire Service. 
 
55 
 
 
Figure 6 – WL 2: 10m to < 25m 
 
WL 2: Medium Height (10m to <25m), Occupant load less than 100 People 
When this category of buildings with an escape height of between 10 m and 25 m has an 
occupant load of 100 people, similar patterns appear as for the previous section which 
discussed the 50 person occupant load scenario; with New Zealand buildings again having a 
similarly higher fire safety index score than the South African buildings. The reasons for the 
New Zealand buildings outscoring South African buildings are much the same as for the 
previous section and this report will not comment any further for this occupant load category. 
 
WL 2: Medium Height (10m to <25m), Occupant load greater than 100 and up to 500 
People 
When the building occupant load increases into the range of above 100 people up to 500 
people there is again a noticeable difference in the fire safety index scoring, with all South 
African buildings again substantially out-scoring New Zealand buildings. As before, the main 
reason for this is that the occupant load has caused the floor area required to maintain that 
occupant load to exceed the limits which trigger the requirement for automatic fire sprinklers. 
For the South African buildings under consideration an automatic fire alarm system with 
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smoke detectors also comes into play. In the case of South African buildings the requirement 
for the installation of a smoke detection system increases the score by + 0.588 and the 
requirement to install an automatic fire sprinkler system increases the score by + 0.3565 for a 
wet pipe sprinkler system and a dual superior water supply (+ 0.095). There are no trade-offs 
permitted in terms of increased travel distances when either automatic smoke detection or 
automatic fire sprinklers are installed. 
 
A trade-off is, however, permitted in terms of reduced requirements for the surface finishes of 
occupied spaces. This is the same for New Zealand buildings and therefore there is no net 
difference in scoring between the buildings for this requirement. 
 
For the New Zealand buildings, automatic fire sprinklers are also required for these occupant 
loads and building heights. The installation of an automatic fire sprinkler system again 
increases the fire safety features scoring, but the increase is again offset by the reduction in 
attribute scores attained because of the trade-offs permitted by virtue of increased maximum 
travel distances. 
 
WL 2: Medium Height (10m to <25m), Occupant load greater than 500 and up to 1000 
People 
As the occupant load increases to the range of 501 to 1000 occupants the South African fire 
safety features remains fairly constant, except for the small decrease attributed to the 
reduction in building use score as the occupant load increases. The increase in the total for 
the building fire safety index score for New Zealand buildings is primarily influenced by the 
upgrading from Type 2 manual fire alarm system to a Type 4 automatic fire alarm system 
with smoke detection and has a net increase of + 0.353. An automatic fire sprinkler system 
(+ 0.3565) with a single water supply (+ 0.038), a net increase (+ 0.0221) in Fire Fighting 
Access (Fire Hydrants) are positive contributors to the score line, while additional trade-offs 
allowing increased travel distances again reduce the impact of the additional fire safety 
features. 
 
It is noted that for the South African B3 and G1 occupancies the maximum permissible 
firecell division floor area is reached. The effect of this maximum permissible floor area is to 
cap the maximum permitted occupant numbers at 667 people. However as this group of 
comparisons is for buildings with a maximum occupant load of 1000 people the Attribute 
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Score remains at 2 (501 < Occ. No. ≤ 1000) and does not affect the building use features 
score. South African buildings remain with higher overall scores than the New Zealand 
buildings. 
 
WL 2: Medium Height (10m to <25m), Occupant load greater than 1000 People 
Once again for this occupant load category, an occupant load of 1200 people is arbitrarily 
taken as certain calculations are dependent on a reasonably exact occupant number. For the 
scores for this occupant load category there are again minor changes primarily caused by the 
decrease in building use score as the occupant load increases. 
 
It is noted that for the South African B3 and G1 occupancies the building use score actually 
increases when compared to the other buildings in this category as the maximum permissible 
floor areas for the fire cell divisions is attained and no further increases in floor area is 
permitted as there are already automatic fire sprinklers installed. The effect of this maximum 
permissible floor area is to cap the maximum permitted occupant numbers at 667 people 
which effectively forces a higher attribute score for these buildings compared to the others 
under consideration.  
Apart from these areas there are no other significant items which require any discussion. 
 
 
5.5.4. WL 2: High Rise Buildings (> 33m) 
Figure 7 – WL2: 34m to < 46m shows the comparative fire safety index scoring for high rise 
buildings in the WL purpose groups. The main contributors to the differences in the scoring 
for the buildings in each country are also identified in the following sections. 
 
WL 2: High Rise Buildings (> 33m), Occupant load less than 50 People 
For High rise buildings with an escape height of more than 33 metres and an occupant load of 
50 people all South African buildings have a higher fire safety index score than the 
comparative New Zealand buildings. For the B3; D3 and J3 occupancy classes the difference 
is a significant value of around + 0.7. This is attributed to the fact that all of the South 
African buildings are required to have an automatic fire sprinkler system installed. While 
New Zealand buildings of this height also require automatic fire sprinklers, the gain in 
attribute score is always offset against the permitted trade-offs (primarily increased maximum 
permissible travel distances). 
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South African buildings with the occupancy class G1 (Offices) at this height and occupant 
load noticeably do not require an automatic fire sprinkler system. However it is noted that 
this building still has a higher fire safety index score than the New Zealand equivalent. The 
main fire safety features that contribute positively to this difference in score in favour of the 
South African buildings are: Firecell Rating (+ 0.3); Type 4 Fire Alarm (+ 0.235); and 
Stairwell Pressurisation (+ 0.1005). While New Zealand buildings noticeably have automatic 
fire sprinklers their benefit is once again offset by the permissible trade-offs in maximum 
permissible travel distances. 
 
 
Figure 7 – WL2: 34m to < 46m 
 
WL 2: High Rise Buildings (> 33m), Occupant load less than 100 People 
In this category of buildings the South African buildings continue their trend of outscoring 
the New Zealand buildings. The South African G1 (Offices) buildings now also require 
automatic fire sprinklers to be installed, as the fire cell division floor area has increased above 
500 m
2
. The scoring for the Office building then comes back into line with the other South 
African building occupancies.  
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WL 2: High Rise Buildings (> 33m), Occupant load greater than 100 and up to 500 
People 
Once the occupant load of the building moves into the occupant load range of above 100 
people up to 500 people the South African buildings fire safety index still out-score the New 
Zealand buildings. The fire safety features score for this range of buildings under both the 
South African Deemed to Satisfy rules and New Zealand Acceptable Solutions remains the 
same as for the previous occupant load. The decreases attributed to the lower building use 
score as the occupant increases are the only perceptible differences accounting for the slightly 
lower total fire safety index scores. 
 
WL 2: High Rise Buildings (> 33m), Occupant load greater than 500 and up to 1000 
People 
For this category of buildings in both countries the fire safety feature remain relatively 
unchanged and there bar for the small decrease attributed to the reduction in building use 
score as the occupant load increases. The increase in the total for the building fire safety 
index score for New Zealand buildings is primarily influenced by the upgrading from Type 2 
manual fire alarm system to a Type 4 automatic fire alarm system with smoke detection and 
has a net increase of + 0.353, while additional trade-offs allowing increased travel distances 
again reduce the impact of the additional fire safety features. It is noted that for the South 
African B3 and G1 occupancies the maximum permissible firecell division floor area is 
reached. The effect of this maximum permissible floor area is to cap the maximum permitted 
occupant numbers at 667 people. However as this group of comparisons is for buildings with 
a maximum occupant load of 1000 people the Attribute Score remains at 2 (501 < Occ. No. ≤ 
1000) and does not affect the building use features score. South African buildings remain 
with higher overall scores than the New Zealand buildings. 
 
WL 2: High Rise Buildings (> 33m), Occupant load greater than 1000 People 
The occupant load chosen for this category is again arbitrarily placed at 1200 people as 
certain calculations are dependent on a reasonably exact occupant number. The scores 
changes in this occupant load category are again minor changes primarily caused by the 
decrease in building use score as the occupant load increases. It is noted that for the South 
African B3 and G1 occupancies the building use score increases marginally as the maximum 
permissible floor areas for the fire cell divisions is attained and occupant numbers are capped 
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at less than 1000 people (i.e. 667) which takes the attribute score from 0 to 1. The South 
African buildings still have a higher overall score compared to the New Zealand equivalent 
C/AS1 compliant buildings. Apart from these areas there are no other significant items which 
require any discussion. 
 
 
5.6. Working Occupancies (WL 2) 
For Single Storey buildings, which comprise around 63% of the building stock, South 
African buildings have a higher fire safety index score than New Zealand Buildings across all 
occupant number categories. 
 
In the Double Storey height range of buildings, the two occupant loads of < 50 and < 100 are 
both scored higher for New Zealand buildings than South African buildings, and when the 
occupant load increases above 100 people the South African buildings again have higher fire 
safety index scores. 
 
In the height range 10 to < 25 m, the two occupant loads of < 50 and < 100 are both scored 
higher for New Zealand buildings than South African buildings, and when the occupant load 
increases above 100 people the South African buildings again have higher fire safety index 
scores. 
 
Once the building height is above 34 m, all South African buildings achieve higher fire safety 
index scores than New Zealand buildings. 
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6. WORK TYPE OCCUPANCIES (MODERATE FIRE HAZARD CATEGORY WM) 
6.1. General 
The work type occupancies with a higher fire hazard category (FHC3) are generally 
categorised as WM in C/AS1. These are also regarded as “Awake and Aware” type premises. 
The building occupants are again involved in some type of working situation or work related 
activity. Building occupants and users are normally fully awake; they are not normally under 
the influence of alcohol, medication or other drugs. The building users will normally have a 
high level of comprehension and understanding. The occupants can follow instruction and are 
often in a structured environment with supervision, and have often had training and 
instruction on what to do in the event of a fire and fire evacuation drills are often mandatory 
in terms of Health and Safety or other Legislation. Due to the restrictions of the physical 
workplace and the type of work likely to be carried out in these buildings it is assumed that 
the presence of people with special needs or physical disabilities is likely to be low. 
 
Working environments also have additional statutory provisions in place governing 
employment, such as health and safety in employment laws and regulations. In some 
instances regulations governing hazardous substances and materials may also impose 
additional safeguards in relation to fire safety. For example, in New Zealand, the Fire Safety 
and Evacuation of Buildings Regulations [24] also impose additional measures and impose a 
duty to ensure that regular building evacuation drills are carried out in terms of approved 
evacuation schemes or procedures. While these matters may actually increase the level of fire 
safety in working type buildings, they are considered to be in addition to the inherent levels 
of safety provided by virtue of the building construction and fire safety precautions installed 
in buildings, therefore such matters are not considered within the measurement of the Fire 
Safety Index. 
 
 
6.2. Purpose Groups and Fire Hazard Categories 
The purpose group for working/business type occupancies in this section of the comparison is 
WM (Working Moderate) and the Fire Hazard Category is 3. From the breakdown of the 
occupancy or building classifications applicable to this section from SANS 10400 the 
following classes of occupancy are compared to the C/AS1 WM 3 purpose groups as shown 
in Table 7 – Working Moderate Occupancies: 
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New Zealand South Africa 
WM 3 B2 – Moderate Risk Commercial Service 
WM 3 D2 – Moderate Risk Industrial 
WM 3 J2 – Moderate Risk Storage 
Table 7 – Working Moderate Occupancies 
 
 
6.3. Firecell Size – Maximum Division Area 
In South African buildings the maximum division area size of a firecell is governed by Table 
3 of Part T of SANS 10400. (Refer to Appendix G – SANS 10400 – Part T, Table 3: 
Maximum Division Area, m
2
 on page 152 of this report). For working type purpose groups 
B2 (Moderate Risk Commercial) the firecell division floor area limit is 5000 m
2
 where no 
fixed automatic fire extinguishment system (typically sprinklers) is installed. Where a fixed 
automatic fire extinguishment system (sprinklers) is installed in a single storey building the 
fire cell division size is unlimited, and in buildings two storeys and over the fire cell division 
size is restricted to a maximum area of 10000 m
2
. 
 
For the other working type purpose groups D2 (Moderate Risk Industrial) and J2 (Moderate 
Risk Storage) the firecell division floor area limit is 2500 m
2
 where no fixed automatic fire 
extinguishment system (sprinklers) is installed. In a single storey building with fixed 
automatic fire extinguishment system (sprinklers) the fire cell division size is unlimited and 
for buildings two storeys and over the fire cell division size is restricted to a maximum area 
of 5000 m
2
. 
 
 
6.4. Fire Cell Size and Occupant Numbers 
The fire cell division size in SANS 10400 also places an indirect restriction on the occupant 
numbers for which a fire cell division can be designed. The occupant load is a factor of 
available floor area, and as the occupant number increases, the floor area will of necessity 
have to increase commensurately. In the South African occupancies under discussion in this 
section (B2, D2 and J2) the occupancy load of 500 people per fire cell division necessitates 
the installation of an automatic sprinkler system. In the case of J2 – Moderate Risk Storage 
an occupant load of 500 people equates to a floor area of 25000 m
2
, (500 people at 50 m
2
 per 
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person). Because of the restrictions placed on the maximum permissible Division Area by 
Table 3 (maximum of 5000 m
2
 for two storeys and over) the assessments for the higher 
occupant loads at the higher building heights will mean that these South African buildings 
will score slightly higher Building Use Scores than the New Zealand buildings because of the 
cap on occupant numbers. (Refer to Appendix G – SANS 10400 – Part T, Table 3: Maximum 
Division Area, m
2
 on page 152 of this report). For the B2 (Moderate Risk Commercial 
Service) and D2 (Moderate Risk Industrial) this occupant load cap by virtue of the maximum 
permissible fire cell division area occurs when the occupant load exceeds 666 people for B2 
(666 people at 15 m
2
 per person = 10000m
2
) and 333 people for D2 (333 people at 15 m
2
 per 
person = 5000m
2
), and again the Building Use Scores are higher for the South African 
buildings. 
 
 
6.5. Fire Safety Index Results 
Calculation of the Fire Safety Index Scores for buildings in this section are carried out using 
the spreadsheets which start with Appendix AJ – Fire Safety Index Calculations – PG: WM 
(0m, ≤ 50 occupants on page 200 and continue through to Appendix AS – Fire Safety Index 
Calculations – PG: WM (≤ 4m, ≤ 1200 occupants. The calculations for the other building 
heights are not included in the appendices. The results of the fire safety index calculations for 
this purpose group are shown in Table 8 – Fire Safety Index: Working Moderate Purpose 
Groups. 
 
Height 
Building 
Classification 
Occupant Number 
< 50 100 101 - 500 501 - 
1000 
> 1000 
(1200) 
0 m C/AS1: WM3 1.47 1.72 1.81 1.99 2.35 
SANS 10400: B2 1.80 1.80 2.23 3.00 2.98 
SANS 10400: D2 1.80 1.80 2.23 3.00 2.98 
SANS 10400: J2 2.05 2.35 2.37 3.14 3.12 
< 4 m C/AS1: WM3 2.27 2.51 2.61 2.78 2.65 
SANS 10400: B2 2.30 2.31 2.72 3.30 3.30 
SANS 10400: D2 2.30 2.31 2.72 3.32 3.32 
SANS 10400: J2 2.35 2.68 2.70 3.49 3.49 
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Height 
Building 
Classification 
Occupant Number 
< 50 100 101 - 500 501 - 
1000 
> 1000 
(1200) 
4 m to 
10 m 
C/AS1: WM3 2.71 2.69 2.71 2.89 2.65 
SANS 10400: B2 2.48 2.46 2.87 3.45 3.45 
SANS 10400: D2 2.48 2.46 2.87 3.48 3.48 
SANS 10400: J2 2.37 2.68 2.70 3.49 3.64 
10 m to 
25 m 
C/AS1: WM3 2.99 2.98 2.97 2.92 2.67 
SANS 10400: B2 2.41 2.40 2.80 3.39 3.39 
SANS 10400: D2 2.41 2.40 2.80 3.41 3.41 
SANS 10400: J2 2.31 2.61 2.63 3.42 3.57 
25 m to 
34 m 
C/AS1: WM3 2.54 2.52 2.52 2.85 2.85 
SANS 10400: B2 2.34 2.33 2.73 3.32 3.32 
SANS 10400: D2 2.34 2.33 2.73 3.34 3.34 
SANS 10400: J2 2.24 2.54 2.56 3.36 3.51 
34 m to 
46 m 
C/AS1: WM3 2.90 2.89 2.88 3.21 3.21 
SANS 10400: B2 3.59 3.58 3.57 3.57 3.57 
SANS 10400: D2 3.59 3.58 3.57 3.59 3.59 
SANS 10400: J2 3.55 3.53 3.55 3.76 3.76 
Table 8 – Fire Safety Index: Working Moderate Purpose Groups 
 
 
6.6. Fire Safety Index Comparisons (WM) 
6.6.1. WM 3: Single Storey (0m) 
The comparative fire safety index scores for a single level building in the WM purpose 
groups are shown in Figure 8 – WM 3: Single Storey (0m). The main reasons for the 
differences in the scoring for each of the various buildings in each country are highlighted in 
the following sections. 
 
WM 3: Single Storey, Occupant load less than 50 People 
For WM 3 Purpose Group buildings which are Single Storey (Escape Height 0m) the 
buildings in the three South African classifications all have a higher fire safety index score 
when the occupant load is less than 50 people. This higher fire safety index score for South 
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African buildings is attributed primarily to the Firecell rating requirement (+ 0.3008), the 
requirement for smoke control (automatic natural smoke ventilation +0.804), the requirement 
for two escape routes (+ 0.0392) and a minimum width of 1200mm (+ 0.0196). The provision 
of fire hose reels and portable fire extinguishers for occupant fire fighting also contributes 
(+0.024). The B2 and D2 buildings only require a Structural fire endurance of 30 minutes 
(+ 0.0962), while the J2 building requires 60 minutes (+0.1924). 
 
New Zealand buildings have no Firecell rating (0.000), only require a single escape route 
(0.000) and have an escape route width of < 1000mm (0.000). In addition the maximum 
permissible lengths for the open paths (Dead-end Open Path and Total Open Path) further 
reduce the New Zealand buildings score, but the requirement for a 60 minute Structural fire 
endurance of 60 minutes (+ 0.1924), emergency lighting at the final exit (+0.102) reduces 
some of the scoring difference between the buildings  
 
 
Figure 8 – WM 3: Single Storey (0m) 
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WM 3: Single Storey, Occupant load less than 100 People 
For Single Storey Buildings with an occupant load of 100 people, there is no significant 
difference in the fire safety index scores for the New Zealand WM 3 and the South African 
B2 and D2. The fire safety index score recovery for the New Zealand buildings is attributed 
to the requirement for the provision of a manual fire alarm system (+0.235), the provision of 
two fire escape routes (which has a net difference of + 0.0196) and the installation of 
emergency lighting in open paths (+0.0255). 
 
For the South African J2 (Moderate Risk Storage) building the occupant load of 100 people 
pushes the fire cell division area to 5000m
2
 thereby triggering the requirement for automatic 
fire sprinklers. This increases the fire safety features score for wet pipe sprinkler system 
(+0.3565) and dual superior water supply (+ 0.095). 
 
WM 3: Single Storey, Occupant load greater than 100 and up to 500 People 
When the building occupant load increases into the range of above 100 people up to 500 
people the South African buildings again out-score the New Zealand buildings. 
The main reason for this is that the occupant load for the South African B2 and D2 buildings 
has now also caused the floor area required to maintain that occupant load to exceed the 
limits which trigger the requirement for automatic fire sprinklers. The occupant load increase 
also requires the number of escape routes to increase to three (+ 0.0196). In the case of South 
African buildings the requirement for automatic fire sprinklers to be installed increases the 
score for a wet pipe sprinkler system (+ 0.3565) as well as dual superior water supply 
(+ 0.095). As is the case in all South African buildings, there are no trade-offs permitted in 
terms of increased travel distances when either automatic smoke detection or automatic fire 
sprinklers are installed. 
Trade-offs are, however, permitted in terms of reduced requirements for the surface finishes 
of occupied spaces. This is the same for New Zealand buildings and therefore there is no net 
difference in scoring between the buildings for this requirement. 
 
WM 3: Single Storey, Occupant load greater than 500 and up to 1000 People 
Once the building occupant load range moves into the numbers of 501 to 1000 people the 
South African buildings fire safety features scores markedly outrank the New Zealand 
buildings. The reason for the jump in the fire safety index score for the South African 
buildings is primarily influenced by the new requirement for the installation of an automatic 
67 
 
fire alarm system with smoke detection which adds a net increase of (+ 0.588), and automatic 
shutdown of air-conditioning (HVAC) systems (+0.184). 
 
WM 3: Single Storey, Occupant load greater than 1000 People 
The occupant load chosen for this section is again set arbitrarily at 1200 people as certain 
calculations are dependent on a reasonably exact occupant number. For the South African 
buildings there is again a minor decrease in the building use score due to the increase in the 
occupant load, with the fire safety features score remaining the same. 
 
The New Zealand fire safety features score increases because of the installation of a wet pipe 
automatic fire sprinkler system (+ 0.3565) and single water supply (+ 0.038) and a direct 
connection to the Fire Service (+0.133). These increases are again offset by the trade-offs 
allowed in terms of increased maximum permissible travel distances, which reduces the net 
effect on the fire safety features scoring. 
 
 
6.6.2. WM 3: Double Storey (<4m) 
The comparative fire safety index scores for double storey buildings in the WM purpose 
groups are shown in Figure 9 – WM 3: Double Storey (< 4m). The reasons for any large 
differences in scoring across each country are identified in the following sections. 
 
WM 3: Double Storey, Occupant load less than 50 People 
For Double Storey Buildings (Escape Height less than 4.0m) with an occupant load of less 
than 50 people in the WM 3 purpose group buildings in both countries have very similar 
scores, with South African buildings having marginally higher scores than the New Zealand 
buildings. It is therefore considered that the buildings are equally safe. Accordingly this 
report will not discuss these buildings any further. 
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Figure 9 – WM 3: Double Storey (< 4m) 
 
WM 3: Double Storey (<4m), Occupant load less than 100 People 
For Double Storey Buildings (escape height < 4.0m) with an occupant load of less than 100 
people in the WM 3 purpose group New Zealand buildings again have a higher fire safety 
index score than South African B2 and D2 occupancy category buildings. This is attributed to 
the increase in fire safety features score for New Zealand buildings as a result of the 
requirement for a manual fire alarms system (+ 0.235). 
 
The South African J2 (Moderate Risk Storage) building type has a slightly higher total score 
than the other buildings, which is caused by the requirement for automatic fire sprinklers. The 
requirement for automatic fire sprinklers is triggered by the occupant load causing the fire 
cell division area to reach 5000m
2
. This increases the fire safety features score for wet pipe 
sprinkler system (+0.3565) and dual superior water supply (+ 0.095). 
 
WM 3: Double Storey (<4m), Occupant load greater than 100 and up to 500 People 
For this building height and occupancy load category both sets of buildings have very similar 
total scores (2.61; 2.72; 2.72 & 2.70). As the difference in scoring is relatively insignificant it 
can be said that a WM 3 building constructed to the relevant prescriptive rules in either 
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country are as safe as each other and no further comment will be made for this group of 
buildings. 
 
WM 3: Double Storey (<4m), Occupant load greater than 500 and up to 1000 People 
Once the occupant load falls into the range of 501 to 1000 occupants, the South African 
buildings fire safety features again appear to have a higher score than the New Zealand 
buildings. The reasons for the marked increase in score over the WM 3 building are two-fold: 
Firstly the occupant loads for the South African buildings (D2: 333 people and J2: 100 
people) are capped by virtue of the maximum permissible fire cell division floor areas which 
increase the Building Use Score of each, and the fire safety features score of the South 
African buildings increases because of the additional requirement for an automatic smoke 
detection fire alarm system (+ 0.588). Once again the score does not get offset against any 
travel distance allowances as would be the case in C/AS1. 
 
WM 3: Double Storey, (<4m) Occupant load greater than 1000 People 
As before, an occupant load of 1200 people is arbitrarily chosen for use in this category. 
The total fire safety features scores remains fairly constant, except for the small decrease 
attributed to the reduction in building use score as the occupant load increases. As only minor 
changes occur to the total fire safety index score across buildings in both countries when the 
building occupant load is set at 1200 people and there are no significant changes to the 
differences in score from the previous occupant load category, this section will not comment 
further, as the South African buildings still out-rank New Zealand buildings. 
 
 
6.6.3. WM 3: Medium Height Buildings (10 to < 25m) 
The comparative fire safety index scores for medium height buildings in the WM purpose 
groups are shown in Figure 10 – WM 3: 10 to < 25m. The major reasons for the differences 
in the scoring for the various buildings in each country are identified in the following 
sections. 
 
WM 3: Medium Height (10m to <25m), Occupant load less than 50 People 
In this category WM 3 purpose group buildings with an escape height in the range from 10m 
to < 25 m (3 storeys to 10 storeys) and an occupant load of less than 50 people the New 
Zealand buildings have a higher fire safety index score (2.9) than South African buildings 
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(B2 – 2.4; D2 – 2.4 and J2 – 2.3). For New Zealand buildings the higher fire safety index 
score compared to the South African buildings is mainly attributed to: the higher Structural 
fire endurance rating (+ 0.3848) and a Type 3 fire alarm system being a requirement for the 
New Zealand buildings (+ 0.3528). Once again, some of the increases gained through having 
a Type 3 fire alarm system (Heat detectors) are offset against the increased maximum 
permissible travel distances. 
 
 
Figure 10 – WM 3: 10 to < 25m 
 
WM 3: Medium Height (10m to <25m), Occupant load less than 100 People 
For this category of buildings with an escape height of between 10 m and 25 m and an 
occupant load of 100 people, a similar result occurs as for the previous section which 
discussed the 50 person occupant load scenario; with New Zealand buildings again having a 
similarly higher fire safety index score than the South African buildings. The reasons for the 
New Zealand buildings outscoring South African buildings are much the same as for the 
previous section and this report will not comment any further for this occupant load category. 
The only noticeable change is for the South African J2 building, which increases because of 
the requirement for a wet pipe automatic fire sprinkler system to be installed (+ 0.3565) and 
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dual superior water supply (+ 0.095), which is slightly offset by the reduced requirements for 
surface finishes (- 0.1362). 
 
WM 3: Medium Height (10m to <25m), Occupant load greater than 100 and up to 500 
People 
When the building occupant load increases into the range of above 100 people up to 500 
people the New Zealand buildings continue to out-score the South African buildings. It is, 
however, noticeable that the fire safety index score for the South African B2 and D2 
buildings moves closer to the WM 3 buildings, as (2.8 : 2.9) as automatic fire sprinklers again 
become mandatory for these buildings. This is because the occupant load ratio has caused the 
floor area required to maintain that occupant load to exceed the limits which trigger the 
requirement for automatic fire sprinklers. In the case of South African buildings the 
requirement for the installation of an automatic fire sprinkler system increases the score by 
(+ 0.3565) for a wet pipe sprinkler system as well as a dual superior water supply (+ 0.095). 
There are no trade-offs permitted in terms of increased travel distances when either automatic 
smoke detection or automatic fire sprinklers are installed.  
A trade-off is, however, permitted in terms of reduced requirements for the surface finishes of 
occupied spaces. This is the same for New Zealand buildings and therefore there is no net 
difference in scoring between the buildings for this requirement. 
 
WM 3: Medium Height (10m to <25m), Occupant load greater than 500 and up to 1000 
People 
As the occupant load increases to the range of 501 to 1000 occupants the South African fire 
safety features outscores the New Zealand buildings. The sudden increase in the fire safety 
features scoring for the South African buildings is caused by various factors. In the first 
instance, the occupant numbers for the B2 and J2 buildings are reached as dictated by the 
maximum permissible fire cell division area (i.e. 333 people and 100 people) which 
automatically raises the building use scores. Where the WM and B2 buildings have a building 
use score of 0.5417 these have scores of 0.5638 and 0.5859 respectively. In addition, the 
increase in the total for the building fire safety index score for the South African buildings is 
brought about by the requirement for an automatic fire alarm system with smoke detection 
and has a net increase of (+ 0.353). 
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For the New Zealand building, an automatic fire sprinkler system (+ 0.3565) with a single 
water supply (+ 0.038), as well as an upgrade from a Type 3 automatic fire alarm system 
(heat detectors) to a Type 4 system with smoke detection (+ 0.2352) is now a requirement. 
However these increases to the building fire safety index are again offset against the 
additional trade-offs which allowing for increased travel distances. There is also a small 
reduction noticeable, which is attributed to the reduced fire cell rating (- 0.3008) and 
structural fire endurance rating (- 0.1924) allowed when sprinklers are installed. 
 
WM 3: Medium Height (10m to <25m), Occupant load greater than 1000 People 
Once again for this occupant load category, an occupant load of 1200 people is arbitrarily 
taken as certain calculations are dependent on a reasonably exact occupant number. For the 
scores for this occupant load category there are again minor changes primarily caused by the 
decrease in building use score as the occupant load increases. South African buildings remain 
with higher overall scores than the New Zealand buildings. 
 
For the New Zealand building there is a marked drop in the total fire safety index score from 
2.916 for the previous occupancy load category to 2.667 for this occupancy load. Apart from 
the slight change to the building use score due to the reduction in attribute score as the height 
increased there is also reduction in fire cell rating. 
The fire cell rating reduces from 45 minutes for the occupant load 501 to 1000 (refer to 
Appendix K – C/AS1 – Table 4.1/3: Fire Safety Precautions: (501 to 1000 people) on page 
156 of this report) to 30 minutes when the occupant load is over 1000 (refer to Appendix L – 
C/AS1 – Table 4.1/4: Fire Safety Precautions: (over 1000 people) on page 157 of this report). 
(This apparent anomaly also occurs for the WH 4 section of the aforementioned Tables) 
The reason for the permitted reduction in the fire cell rating is not immediately obvious as 
such a reduction is normally only seen when buildings change from non-sprinklered firecells 
to sprinkler protected firecells. The effect of this reduction is also to reduce the assumed 
structural fire endurance rating. Following McGhie‟s [3] convention, the structural fire 
endurance rating for all New Zealand buildings has been assumed to be twice the firecell 
rating. It is unclear whether this apparent inconsistency is purely a typographical error or if 
there is some other reason for it. As this report compares similar buildings which meet the 
requirements of the relevant Acceptable Solution this apparent anomaly will be accepted at 
face value and the relevant attribute score for the fire cell rating and structural fire endurance 
rating stands. 
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6.6.4. WM 3: High Rise Buildings (> 33m) 
Figure 11 – WM 3: 34m to < 46m, shows the comparative fire safety index scoring for high 
rise buildings in the WM purpose group. The main contributors to the differences in the 
scoring for the buildings in each country are also identified in the following sections. 
 
WM 3: High Rise Buildings (> 33m), Occupant load less than 50 People 
For this category of buildings which are considered to be high rise with an escape height of 
more than 33 metres and an occupant load of 50 people all South African buildings have a 
higher fire safety index score than the comparative New Zealand buildings. The South 
African buildings all have a significant total fire safety index score rating advantage of 
around (+ 0.6). This is attributed to the fact that all of the South African buildings are 
required to have an automatic fire sprinkler system installed.  
While New Zealand buildings of this height also require automatic fire sprinklers, the gain in 
attribute score is always offset against the permitted trade-offs (primarily increased maximum 
permissible travel distances).  
Other fire safety features that contribute positively to this difference in score in favour of the 
South African buildings are: Firecell Rating (+ 0.15); Automatic Smoke Detection Fire 
Alarm (+ 0.353); and Stairwell Pressurisation (+ 0.1005). While New Zealand buildings 
noticeably have automatic fire sprinklers their benefit is once again offset by the permissible 
trade-offs in maximum permissible travel distances. 
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Figure 11 – WM 3: 34m to < 46m 
 
WM 3: High Rise Buildings (> 33m), Occupant load less than 100 People 
The South African buildings continue their trend of outscoring the New Zealand buildings in 
approximately the same ratio as for the previous category for less than 50 people, and no 
further comment is necessary.  
 
WM 3: High Rise Buildings (> 33m), Occupant load greater than 100 and up to 500 
People 
Once the occupant load of the building moves into the occupant load range of above 100 
people up to 500 people the South African buildings fire safety index still out-score the New 
Zealand buildings, and this report will not make any further comment in this area. 
 
WM 3: High Rise Buildings (> 33m), Occupant load greater than 500 and up to 1000 
People 
For this category of buildings in both countries the fire safety feature remain relatively 
unchanged, bar for the small decreases attributed to the reduction in building use score as the 
occupant load increases, and South African buildings remain with higher overall scores than 
the New Zealand buildings. It is noted that the fire safety index score for New Zealand 
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buildings has an increase which is primarily influenced by the requirement for a Type 4 
automatic fire alarm system with smoke detection to be installed which has a net increase of 
(+ 0.353), while additional trade-offs allowing increased travel distances again reduce the 
impact of the additional fire safety features. 
 
For the South African D2 and J2 occupancies the maximum permissible firecell division floor 
area is reached. This causes the occupant load to be capped which causes an increase in the 
building use score for each of these buildings and primarily accounts for the stepped effect 
which is seen in the graph. 
 
WM 3: High Rise Buildings (> 33m), Occupant load greater than 1000 People 
An occupant load of 1200 people is again used for this category. The score changes in this 
occupant load category are again minor decreases caused by the decrease in building use 
score as the occupant load increases. The exception is the South African D2 and J2 
occupancies which have an occupant load cap due to the restriction on maximum permissible 
firecell division floor area. 
 
The fire safety features scores for this range of buildings under both the South African 
Deemed to Satisfy rules and New Zealand Acceptable Solutions remains the same as for the 
previous occupant load. The South African buildings therefore still have a higher overall fire 
safety index score than the equivalent New Zealand C/AS1 compliant buildings. Apart from 
these areas there are no other significant items which require any discussion. 
 
 
6.7. Working Moderate Type Occupancies (WM 3) 
For all occupant number evaluations of Single Storey buildings, the equivalent South African 
buildings have a higher fire safety index score than New Zealand Buildings, and are 
considered to be safer. 
 
In the Double Storey height range of buildings, buildings with an occupant load of 50 people 
are equally safe in both countries. For buildings with an occupant load of < 100 people the 
New Zealand buildings appear safer than South African buildings. For the occupant load 
category of 101 to 500 people, New Zealand and South African buildings are again equally 
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safe. Once the occupant load increases above 500 people the South African buildings again 
have higher fire safety index scores. 
 
In the height range 10 to < 25 m, the three occupant load categories of ≤ 50; ≤ 100 and ≤500 
people all show that the New Zealand buildings are safer than South African buildings. For 
the remaining two occupancy categories for this building height range the South African 
buildings again have higher fire safety index scores. 
 
Once the building height is above 34 m, all South African buildings achieve higher fire safety 
index scores than New Zealand buildings. 
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7. CROWD ACTIVITY OCCUPANCIES (CS/CL – LOW FIRE HAZARD 
CATEGORY) 
7.1. General 
Crowd Activity type occupancies have special inherent factors which need consideration. 
While the occupants are often (mostly) “Awake” they are not necessarily “Aware”. The 
majority of occupants cannot be considered to be familiar with the premises. While some of 
the occupants are involved in some type of work or work related activity, the vast majority of 
people are visitors to the premises who are usually involved in some form of leisure activity. 
Crowd Activities often take place at night or during the hours of darkness which increases the 
spatial disorientation of participants. The occupants may be under the influence of alcohol, 
medication or other drugs (legal or otherwise). The occupants cannot be assumed to have any 
reasonable level of comprehension and understanding. The occupants are not considered to 
be in any form of structured environment and are not considered to be under any form of 
supervision. 
 
The presence of people with physical and/or intellectual disabilities may be in greater 
numbers than in working type situations and is more likely to be in line with general 
population statistics, and in some case e.g. conferences, large numbers of people with 
disabilities can be expected to congregate. It is also worth noting that legislation bars 
discrimination on the grounds of disability (or special needs), and in fact other parts of 
building legislation specifically requires provision to be made for disabled people to be 
catered for. In the case of buildings with fixed or tiered seating such as theatres provision 
must be made for spaces for wheelchairs adjacent to other seating. 
 
Crowd Activity occupancies may also have additional statutory provisions in place governing 
fire safety, general safety and evacuation of public buildings. In New Zealand the Fire Safety 
and Evacuation of Buildings Regulations [24] also impose additional measures and impose a 
duty to ensure that regular building evacuation drills are carried out in terms of approved 
evacuation schemes or procedures.  
 
While some of these matters may have a positive influence on fire safety, other factors 
mentioned can have a detrimental effect on the level of fire safety in crowd space occupancy 
type buildings. These are, however, considered to be extraneous to the levels of safety 
provided by virtue of the building construction and fire safety precautions installed in 
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buildings, therefore such matters are not considered within the measurement of the Fire 
Safety Index. 
 
 
7.2. Purpose Groups and Fire Hazard Categories 
The purpose group for Crowd Activity type occupancies in this section of the comparison is 
CS (Crowd small < 100 people) and CL (Crowd Large > 100 people). As the fire loading can 
vary across certain categories of Crowd Activity type of building, (usually Fire Hazard 
Category 1 and Fire Hazard Category 2), this comparison of the fire safety indices for Crowd 
Activity type buildings will assume that all Crowd Activity type occupancies, with the 
exception of the C2 Museum, have a Fire Hazard Category rating of 2. It is noted that 
McGhie [3] also took this approach with regard to ranking the fire hazard category. Using a 
higher fire hazard category errs on the side of caution, as a lower building use score is 
obtained. From the breakdown of the occupancy or building classifications applicable to this 
section from SANS 10400 the following classes of occupancy are compared to the C/AS1 CS 
and CL 2 purpose groups as shown in Table 9 – Crowd Activity Occupancies. It is noted that 
the South African C2 (Museum) has a slightly higher building use score to begin with as the 
fire hazard category is FHC 1, whereas the other buildings are FHC 2. 
 
New Zealand South Africa 
CS or CL 2 A1 – Entertainment and Public Assembly 
CS or CL 2 A2 – Theatrical and Indoor Sport 
CS or CL 2 A3 – Places of Instruction 
CS or CL 2 A4 - Worship 
CS or CL 1 C2 - Museum 
Table 9 – Crowd Activity Occupancies 
 
 
7.3. Firecell Size – Maximum Division Area 
The maximum division area size of a firecell in a South African building is restricted by 
Table 3 of Part T of SANS 10400. (Refer to Appendix G – SANS 10400 – Part T, Table 3: 
Maximum Division Area, m
2
 on page 152 of this report). For Crowd Activity type occupancy 
purpose groups A1 (Entertainment and Public Assembly), and A3 (Places of Instruction), the 
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firecell division floor area limit is 2500 m
2
 where no fixed automatic fire extinguishment 
system is installed. Where a fixed automatic fire extinguishment system (typically fire 
sprinklers) is installed in a single storey building the fire cell division size is unlimited, and in 
buildings two storeys and over the fire cell division size is restricted to a maximum area of 
5000 m
2
. 
 
For Crowd Activity type occupancy purpose groups A2 (Theatrical and Indoor Sport), and C2 
(Museum) the firecell division floor area limit is 5000 m
2
 where no fixed automatic fire 
extinguishment system is installed. Where a fixed automatic fire extinguishment system 
(typically fire sprinklers) is installed in a single storey building the fire cell division size is 
unlimited, and in buildings two storeys and over the fire cell division size is restricted to a 
maximum area of 10000 m
2
.  
 
For the other working type purpose groups A4 (Worship) there is no firecell division floor 
area limit for buildings of any height. 
 
 
7.4. Fire Cell Size and Occupant Numbers 
The fire cell division size in SANS 10400 initially determines when fixed automatic fire 
sprinklers are required to be installed and also places an indirect restriction on the occupant 
numbers for which a fire cell division can be designed. The occupant load is a factor of 
available floor area, and as the occupant number increases, the floor area will have to 
increase to accommodate the design occupant numbers. 
For the South African C2 (Museum) occupancies the maximum permissible fire cell division 
size when an automatic fire sprinkler system is installed is 10000 m
2
, which places an 
occupant load limit of 500 people (10000 m
2
 with 1 person per 20 m
2
). In the case of A3 
(Places of Instruction) the occupant load is capped at 1000 people, as the maximum 
permissible fire cell division floor area is 5000 m
2
, (1000 people at 5 m
2
 per person). 
Automatic fire sprinklers are mandatory to achieve this occupant load. (Refer to Appendix E 
– C/AS1 – Table 2.2: Occupant Densities on page 149 and Appendix G – SANS 10400 – Part 
T, Table 3: Maximum Division Area, m
2
 on page 152 of this report). 
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7.5. Fire Safety Index Results 
The Fire Safety Index for buildings in the Crowd Type Group Occupancies is calculated 
using spreadsheets which are attached as Appendices. These start with Appendix AT – Fire 
Safety Index Calculations – PG: CS (0m, ≤ 50 occupants on page 228 and continue through 
to Appendix BC – Fire Safety Index Calculations – PG: CL (≤ 4m, ≤ 1200 occupants. Fire 
Safety Index scores for the other building heights have been calculated on separate 
spreadsheets which are not included in the appendices. The results of the fire safety index 
calculations for this purpose group are shown in Table 10 – Fire Safety Index: Crowd 
Activity Occupancies. 
 
Height 
Building 
Classification 
Occupant Number 
< 50 100 101 - 500 501 - 
1000 
> 1000 
(1200) 
0 m C/AS1: CS / CL 2 1.65 1.86 1.95 2.25 2.51 
SANS 10400: A1, A2 2.03 2.19 2.21 2.19 2.17 
SANS 10400: A3 1.78 1.95 1.98 1.96 1.93 
SANS 10400: A4 1.74 1.90 1.93 1.91 1.89 
SANS 10400: C2 2.18 2.38 2.86 2.83 2.81 
< 4 m C/AS1: CS / CL 2 2.46 2.69 2.76 3.04 2.81 
SANS 10400: A1, A2 2.23 2.51 2.51 2.49 2.47 
SANS 10400: A3 1.98 1.96 1.98 1.96 1.96 
SANS 10400: A4 2.28 2.26 2.28 2.26 2.24 
SANS 10400: C2 2.68 2.68 3.16 3.16 3.16 
4 m to 
10 m 
C/AS1: CS / CL 2 3.06 3.08 3.05 3.23 3.00 
SANS 10400: A1, A2 2.68 2.66 2.67 2.64 2.62 
SANS 10400: A3 2.45 2.41 2.43 2.41 2.41 
SANS 10400: A4 2.45 2.41 2.43 2.41 2.39 
SANS 10400: C2 2.84 2.83 3.31 3.31 3.31 
10 m to 
25 m 
C/AS1: CS / CL 2 3.19 3.24 3.17 2.95 2.95 
SANS 10400: A1, A2 2.64 2.61 2.62 2.60 2.58 
SANS 10400: A3 2.40 2.37 2.39 2.36 2.36 
SANS 10400: A4 2.40 2.37 2.39 2.36 2.34 
SANS 10400: C2 2.78 2.77 3.24 3.24 3.24 
25 m to C/AS1: CS / CL 2 3.05 3.00 2.98 3.31 3.31 
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Height 
Building 
Classification 
Occupant Number 
< 50 100 101 - 500 501 - 
1000 
> 1000 
(1200) 
34 m SANS 10400: A1, A2 2.57 2.55 2.55 2.53 2.51 
SANS 10400: A3 2.33 2.30 2.32 2.30 2.30 
SANS 10400: A4 2.33 2.30 2.32 2.30 2.28 
SANS 10400: C2 2.71 2.70 3.17 3.17 3.17 
34 m to 
46 m 
C/AS1: CS / CL 2 2.90 3.25 3.23 3.25 3.49 
SANS 10400: A1, A2 3.62 3.60 3.61 3.59 3.57 
SANS 10400: A3 3.62 3.59 3.61 3.59 3.59 
SANS 10400: A4 3.58 3.55 3.56 3.54 3.52 
SANS 10400: C2 3.72 3.71 3.78 3.78 3.78 
Table 10 – Fire Safety Index: Crowd Activity Occupancies 
 
 
7.6. Fire Safety Index Comparisons Crowd Activities 
7.6.1. CS/CL 2: Single Storey (0m) 
For the CS/CL purpose groups, the comparative fire safety index scores for a single level 
building are shown in Figure 12 – CS/CL 2: Single Storey (0m). The major reasons for the 
differences in the scoring for the buildings in each country are discussed in the following 
sections. 
 
CS 2: Single Storey, Occupant load less than 50 People 
For CS 2 Purpose Group buildings which are Single Storey (Escape Height 0m) the buildings 
in the four South African classifications all have a higher fire safety index score when the 
occupant load is less than 50 people. The scoring for the A3 and A4 buildings is fairly close 
to the New Zealand CS 2, while the A1 & A2 and the C2 buildings have a larger difference. 
It is noted that the South African C2 (Museum) has a slightly higher building use score to 
begin with as the Fire Hazard Category rated as equivalent to C/AS1 FHC 1, whereas the 
other buildings have a Fire Hazard Category equivalent to FHC 2. 
The higher fire safety index scores for South African buildings is attributed primarily to the 
Firecell rating requirement (+ 0.3008), the requirement for a manual fire alarm for the A1 & 
A2 and C2 buildings (+ 0.235), the requirement for two escape routes (+ 0.0392) and a 
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minimum width of 1200mm (+ 0.0196). The provision of fire hose reels and portable fire 
extinguishers for occupant fire fighting also contributes (+0.024). 
 
New Zealand buildings have no Firecell rating (0), only require a single escape route (0) and 
have an escape route width of < 1000mm (0). The requirement for a 60 minute Structural fire 
endurance rating (+ 0.1924), and the surface finishes difference of (+0.0908) reduces some of 
the scoring difference between the buildings  
 
 
Figure 12 – CS/CL 2: Single Storey (0m) 
 
CS 2: Single Storey, Occupant load less than 100 People 
For Single Storey Buildings with an occupant load of 100 people, there is no significant 
change to the fire safety index scoring for both the New Zealand and South African buildings. 
The slight fire safety index score increase for the New Zealand buildings is attributed to the 
requirement for the provision of a manual fire alarm system (+0.235), the provision of two 
fire escape routes (which has a net difference of + 0.0196). 
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CL 2: Single Storey, Occupant load greater than 100 and up to 500 People 
When the building occupant load increases into the range of above 100 people up to 500 
people the scoring is rather more varied, with the New Zealand CL 2 out-scoring the South 
African A4 (Worship), and being almost the same as the A3 (Places of Instruction) buildings. 
The A1 & A2 buildings still have slightly higher scores than the New Zealand buildings. The 
C2 (Museum) has a marked jump in score due to the occupant load increasing the floor area 
and triggering the requirement for automatic fire sprinklers (+ 0.3565) as well as dual 
superior water supply (+ 0.095). For the C2 (Museum) buildings, there are no trade-offs 
permitted in terms of increased travel distances when either automatic smoke detection or 
automatic fire sprinklers are installed. A trade-off is, however, permitted in terms of reduced 
requirements for the surface finishes of occupied spaces. 
 
New Zealand CL 2 buildings now have a requirement for Type 3 Heat detectors which adds 
+0.1178 to the score line, but this also has the effect of reducing the attribute score for the 
Total Open Path from 5 to 4 (- 0.0199). 
 
CL 2: Single Storey, Occupant load greater than 500 and up to 1000 People 
Once the building occupant load range moves into the numbers of 501 to 1000 people the 
New Zealand buildings fire safety features scores are higher than the South African buildings 
(Except for the C2 Museum occupancy type). The reason for the jump in the fire safety index 
score for the New Zealand buildings is primarily influenced by the new requirement for the 
installation of a Type 4 automatic fire alarm system with smoke detection which adds a net 
increase of + 0.2352, a direct connection to the Fire Service (+0.133), an additional escape 
route (+ 0.0198), increased escape route width (+ 0.0194), while the increased permitted 
dead-end (- 0.0398) and total open path travel distance (- 0.0398) again reduce the fire safety 
features scoring 
 
CL 2: Single Storey, Occupant load greater than 1000 People 
The occupant load chosen for this section is again set arbitrarily at 1200 people as certain 
calculations are dependent on a reasonably exact occupant number. For the South African 
buildings there is again a minor decrease in the building use score due to the increase in the 
occupant load, with the fire safety features score remaining the same. 
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The New Zealand fire safety features score increases because of the installation of a wet pipe 
automatic fire sprinkler system (+ 0.3565) and single water supply (+ 0.038) and a direct 
connection to the Fire Service (+0.133). These increases are again offset by the trade-offs 
allowed in terms of increased maximum permissible travel distances, which reduces the net 
effect on the fire safety features scoring. 
 
The only South African building which remains with a higher total fire safety features score 
is the C2 (Museum) because of the advantage gained by the lower fire hazard category. 
 
 
7.6.2. CS/CL 2: Double Storey (< 4m) 
The comparative fire safety index scores for double storey buildings in the CS/CL purpose 
groups are shown in Figure 13 – CS/CL 2: Double Storey (< 4m). The primary contributory 
factors to the differences in the scoring for the buildings in each country are also identified. 
 
CS 2: Double Storey, Occupant load less than 50 People 
For Double Storey Buildings (Escape Height less than 4.0m) with an occupant load of less 
than 50 people in the CS 2 purpose group, New Zealand buildings are safer than South 
African buildings, except the C2 (Museum). This is primarily because the Firecell rating for 
New Zealand buildings is 60 minutes while South African A1 & A2 and A3 buildings are 
only 30 minutes, a difference in favour of New Zealand buildings of + 0.3008, and the 
increased Structural fire endurance rating of 120 minutes resulting in a net gain for New 
Zealand of + 0.2886 over South African buildings. 
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Figure 13 – CS/CL 2: Double Storey (< 4m) 
 
CS 2: Double Storey (<4m), Occupant load less than 100 People 
For Double Storey Buildings (escape height < 4.0m) with an occupant load of less than 100 
people in the CS 2 purpose group New Zealand buildings again have a higher fire safety 
index score than all South African buildings. The increase in fire safety features score for 
New Zealand buildings is as a result of the requirement for a manual fire alarms system (+ 
0.235), two escape routes (+ 0.0196), 
 
CL 2: Double Storey (<4m), Occupant load greater than 100 and up to 500 People 
For this building height and occupancy load category both sets of buildings have very similar 
total fire safety index scores as for the previous occupant load. The only exception to this is 
the C2 (Museum) which has an increase in the total score caused by the requirement for 
automatic fire sprinklers. The requirement for automatic fire sprinklers is triggered by the 
occupant load causing the fire cell division area to reach 5000m
2
. This increases the fire 
safety features score for wet pipe sprinkler system (+0.3565) and dual superior water supply 
(+ 0.095). As the rest of the comparison remains relatively similar to the previous occupant 
load category no further comment will be made. 
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CL 2: Double Storey (<4m), Occupant load greater than 500 and up to 1000 People 
For this category of buildings with an occupant load range of 501 to 1000 occupants, the 
trend of New Zealand buildings being safer than the South African buildings continues, and 
the New Zealand building even gains ground on the C2 (Museum) mainly because of the 
increase caused by the increase in fire alarm system from a Type 3 manual fire alarm to an 
automatic smoke detection system (Type 4) which results in a net increase of + 0.235, with 
the usual trade-offs in travel distances. 
 
CL 2: Double Storey, (<4m) Occupant load greater than 1000 People 
As before, an occupant load of 1200 people is arbitrarily chosen for use in this category. 
The total fire safety features scores remains fairly constant, except for the small decrease 
attributed to the reduction in building use score as the occupant load increases, with New 
Zealand buildings generally being safer than the South African buildings (except for C2 
Museum). 
 
New Zealand buildings have a total score decrease of (- 0.21). This is primarily caused by the 
requirement for the installation of an automatic wet pipe sprinkler system (+ 0.3565) water 
supply (+ 0.038) but which is offset by the reductions in: fire rating (-0.3008), structural fire 
endurance rating (- 0.0962), dead-end open path travel distance (- 0.0198), total open path (- 
0.0198) and surface finishes in occupied spaces (- 0.0908). 
 
 
7.6.3. CS/CL 2: Medium Height (10 to < 25m) 
The comparative fire safety index scores for medium height buildings in the CS/CL purpose 
groups are shown in Figure 14 – CS/CL 2: Medium Height (10 to < 25m). The primary 
reasons for the differences in the scoring for each country are identified in the following 
sections. 
 
CS 2: Medium Height (10m to <25m), Occupant load less than 50 People 
In this category CS 2 purpose group buildings with an escape height in the range from 10m to 
< 25 m (3 storeys to 10 storeys) and an occupant load of less than 50 people the New Zealand 
buildings have a higher fire safety index score than South African buildings. For New 
Zealand buildings the higher fire safety index score compared to the South African buildings 
is mainly attributed to: the higher Structural fire endurance rating (+ 0.3848) and a Type 4 
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fire alarm system (smoke detectors) (+ 0.588) and a direct connection to the Fire Service  (+ 
0.133) being requirements for New Zealand buildings. Once again, some of the increases 
gained through having a Type 4 fire alarm system are offset against the increased maximum 
permissible travel distances. It is noted that the A1 & A2 and C2 South African buildings 
require the installation of a manual fire alarm system (+ 0.235). 
 
 
Figure 14 – CS/CL 2: Medium Height (10 to < 25m) 
 
CS 2: Medium Height (10m to <25m), Occupant load less than 100 People 
For this category of buildings with an escape height of between 10 m and 25 m and an 
occupant load of 100 people, a similar result occurs as for the previous section which 
discussed the 50 person occupant load scenario; with New Zealand buildings again having a 
similarly higher fire safety index score than the South African buildings. The reasons for the 
New Zealand buildings outscoring South African buildings are much the same as for the 
previous section and this report will not comment any further for this occupant load category. 
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CL 2: Medium Height (10m to <25m), Occupant load greater than 100 and up to 500 
People 
When the building occupant load increases into the range of above 100 people up to 500 
people the New Zealand buildings continue to out-score the New Zealand buildings. It is, 
however, noticeable that the fire safety index score for the South African C2 (Museum) is 
almost the same as the CL 2 buildings, (2.478 : 2.536) as the occupant load has caused the 
floor area required to maintain that occupant load to exceed the limits which trigger the 
requirement for automatic fire sprinklers. This requirement for an automatic fire sprinkler 
system increases the score by + 0.3565 for a wet pipe sprinkler system as well as a dual 
superior water supply (+ 0.095). There are no trade-offs permitted in terms of increased travel 
distances when either automatic fire sprinklers are installed. A trade-off is, however, 
permitted in terms of reduced requirements for the surface finishes of occupied spaces. 
 
CL 2: Medium Height (10m to <25m), Occupant load greater than 500 and up to 1000 
People 
Except for the small decrease attributed to the reduction in building use score as the occupant 
load increases both sets of buildings in the occupant load range from 501 occupants up to 
1000 occupants, the fire safety features score remain similar to the previous occupant load 
category with New Zealand buildings again being ranked as safer than the South African 
buildings, except for C2 (Museum). 
 
CL 2: Medium Height (10m to <25m), Occupant load greater than 1000 People 
Once again for this occupant load category, an occupant load of 1200 people is arbitrarily 
taken as certain calculations are dependent on a reasonably exact occupant number. 
For the scores for this occupant load category there are again minor changes primarily caused 
by the decrease in building use score as the occupant load increases. The overall fire safety 
index differences remain the same as for the previous occupant load category. 
 
 
7.6.4. CS/CL 2: High Rise Buildings (> 33 m) 
Figure 15 – CS/CL 2: 34m to < 46m, shows the comparative fire safety index scoring for 
high rise buildings in the CS/CL purpose groups. The main contributors to the differences in 
the scoring for both countries are identified in the following sections. 
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CS 2: High Rise Buildings (> 33m), Occupant load less than 50 People 
For this category of high rise buildings, with an escape height of more than 33 metres and an 
occupant load of 50 people all South African buildings have a higher fire safety index score 
than the comparative New Zealand buildings. This is attributed to the fact that all of the 
South African buildings are required to have an automatic fire sprinkler system installed. 
While New Zealand buildings of this height also require automatic fire sprinklers, the gain in 
attribute score is always offset against the permitted trade-offs (primarily increased maximum 
permissible travel distances). Other fire safety features that contribute positively to this 
difference in score in favour of the South African buildings are: Firecell Rating (+ 0.15) and 
Type 4 Fire Alarm (+ 0.353). 
 
 
Figure 15 – CS/CL 2: 34m to < 46m 
 
CS 2: High Rise Buildings (> 33m), Occupant load less than 100 People 
The South African buildings continue their trend of outscoring the New Zealand buildings in 
approximately the same ratio as for the previous category for less than 50 people, and no 
further comment is necessary.  
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CL 2: High Rise Buildings (> 33m), Occupant load greater than 100 and up to 500 
People 
Once the occupant load of the building moves into the occupant load range of above 100 
people up to 500 people the South African buildings fire safety index still out-score the New 
Zealand buildings, and this report will not make any further comment in this area. 
 
CL 2: High Rise Buildings (> 33m), Occupant load 501 up to 1000 People 
For this category of buildings in both countries the fire safety feature remain relatively 
unchanged and there bar for the small decreases attributed to the reduction in building use 
score as the occupant load increases, and South African buildings remain with higher overall 
scores than the New Zealand buildings. 
 
CL 2: High Rise Buildings (> 33m), Occupant load greater than 1000 People 
An occupant load of 1200 people is again used for this category. The scores changes in this 
occupant load category are again minor decreases caused by the decrease in building use 
score as the occupant load increases. The South African buildings still have a higher overall 
fire safety index score than the equivalent New Zealand C/AS1 compliant buildings. 
 
 
7.7. Crowd Activity Occupancies (CS/CL 2) 
In this category of buildings, the South African C2 (Museum) buildings have a slightly higher 
building use score by virtue of the lower fire hazard category attributed. This has the effect of 
raising the total fire safety features score and therefore these buildings are considered to be 
outliers. Consideration was given to assessing these buildings in another grouping, but 
because of the type of occupants who could be expected to frequent this type of building it 
was decided to continue with the assessment in this category. Therefore for this category of 
South African buildings the score for the C2 (Museum) buildings are discounted from further 
analysis. 
 
For Single Storey buildings, for the three occupant load categories < 50, < 100 and < 500 
people the results are fairly evenly split, with no significant differences in the fire safety of 
each country‟s buildings. Once the occupant load exceeds 500 people New Zealand buildings 
are considered to be safer with slightly higher scores than the South African buildings. 
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For all New Zealand buildings in the Double Storey height range the fire safety index scores 
are higher than the South African buildings. 
 
In the height range 10 to < 25 m, the New Zealand buildings again have higher fire safety 
index scores than the South African buildings and the New Zealand buildings are safer than 
South African buildings. 
 
Once the building height is above 34 m, the situation is reversed with all South African 
buildings achieving a higher fire safety index score than New Zealand buildings.  
92 
 
8. MERCANTILE TYPE OCCUPANCIES (LOW / MODERATE FIRE HAZARD 
CATEGORY CM) 
8.1. General 
This type of Crowd occupancy is a combination of working type occupancies and crowd type 
spaces. The majority of occupants are mainly “Awake” but are not necessarily “Aware”. 
Many of the occupants can be considered to be familiar with the premises by virtue of being 
employed in the building or by virtue of regular visits to the building for shopping or social 
purposes. Occupants of the building, even staff in many instances, do not have any concept of 
the building layout with regard to escape routes and behind the scenes features. In the event 
of an emergency human nature dictates that most people will endeavour to leave the building 
by way of the route that they used to come in or via some other route with which they are 
familiar. In addition, social cohesion and groups come into play, especially with family 
groups, where a mother may not want to leave the building until she has re-united with family 
members. 
 
Although these premises may carry out fire evacuation drills, it is unlikely that members of 
the public would experience more than one such drill and possibly never be involved in one. 
In addition these kinds of buildings are also often occupied at night or during the hours of 
darkness which increases the spatial disorientation of participants. Occupants may also be 
under the influence of alcohol, medication or other drugs and might not have any reasonable 
level of comprehension and understanding. The occupants cannot be considered to be under 
any form of supervision. There may also be larger numbers of people with physical and/or 
intellectual disabilities who may need assistance in the event of an emergency than may be 
typically found in, for example, working type occupancies. 
 
These matters in some ways influence the overall risk and levels of safety, however they are 
considered to be beyond the scope of this report, and in line with previous sections, this 
report will only assess matters which can be measured when the buildings are constructed in 
compliance with the relevant acceptable solution or deemed to satisfy rules. 
 
 
8.2. Purpose Groups and Fire Hazard Categories 
For this section of the comparisons the purpose group is CM (Crowd Mercantile). The fire 
hazard category is usually FHC 2, but in some instances a Fire Hazard Category of 4 is used. 
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This normally occurs when combustible goods are high racked such as in some large 
supermarket discount chain type operations and when there are large storage areas. The Fire 
Hazard Category of 4 is used in the case of the South African F3 (Wholesalers Store). Using 
a higher Fire Hazard Category also adopts a conservative approach, as a lower Attribute 
Score is used and a lower building use score is obtained. 
 
From the breakdown of the occupancy or building classifications applicable to this section 
from SANS 10400 the following classes of occupancy are compared to the C/AS1 CM 2 and 
CM 4 purpose groups and are shown in Table 11 – Mercantile Crowd Activity Occupancies: 
 
New Zealand South Africa 
CM 2 F1 – Large Shop 
CM 2 F2 – Small Shop 
CM 4 F3 – Wholesalers Store 
CM 2 C1 – Exhibition Hall 
Table 11 – Mercantile Crowd Activity Occupancies 
 
 
8.3. Firecell Size – Maximum Division Area 
For South African buildings the maximum division area size of a firecell is restricted by 
Table 3 of Part T of SANS 10400. (Refer to Appendix G – SANS 10400 – Part T, Table 3: 
Maximum Division Area, m
2
 on page 152 of this report). For the South African C1 
(Exhibition Hall) the firecell division floor area limit is 5000 m
2
 where no fixed automatic 
fire extinguishment system (typically sprinklers) is installed. Where a fixed automatic fire 
extinguishment system (sprinklers) is installed in a single storey building the fire cell division 
size is unlimited, and in buildings two storeys and over the fire cell division size is restricted 
to a maximum area of 10000 m
2
. For the other mercantile type purpose groups F1 & F2 
(Large Shop & Small Shop) and F3 (Wholesalers Store) the firecell division floor area limit 
is 2500 m
2
 where no fixed automatic fire extinguishment system (sprinklers) is installed. In a 
single storey building with fixed automatic fire extinguishment system (sprinklers) the fire 
cell division size is unlimited and for buildings two storeys and over the fire cell division size 
is restricted to a maximum area of 5000 m
2
. 
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In New Zealand buildings the building height occupant loading of some of the scoring for 
this section triggers the requirement for sprinklers to be installed for example when the New 
Zealand CM buildings of with an escape height of over 34 m, also when the occupant load is 
above 500 people sprinklers are required. (Refer to Appendix K – C/AS1 – Table 4.1/3: Fire 
Safety Precautions: (501 to 1000 people) on page 156 of this report). 
 
8.4. Fire Safety Index Results 
The Fire Safety Index score for the Mercantile Purpose Group buildings are calculated using 
spreadsheets which are attached as Appendices. These start with Appendix BD – Fire Safety 
Index Calculations – PG: CM (0m, ≤ 50 occupants on page 257 and continue through to 
Appendix BM – Fire Safety Index Calculations – PG: CM (≤ 4m, ≤ 1200 occupants. Fire 
Safety Index scores for the other building heights have been calculated on separate 
spreadsheets which are not included in the appendices. The results of the fire safety index 
calculations for this purpose group are shown in Table 12 – Fire Safety Index: Mercantile 
Crowd Purpose Groups. 
 
Height 
Building 
Classification 
Occupant Number 
< 50 100 101 - 500 501 - 
1000 
> 1000 
(1200) 
0 m C/AS1: CM 2 1.65 1.88 2.07 2.33 2.53 
SANS 10400: F1 1.84 3.09 3.52 3.21 3.49 
SANS 10400: F3 2.13 2.32 3.31 3.02 3.29 
SANS 10400: C1 2.44 2.61 2.71 3.47 3.45 
< 4 m C/AS1: CM 2 2.46 2.71 2.42 2.50 2.83 
SANS 10400: F1 2.33 3.26 3.67 3.52 3.67 
SANS 10400: F3 2.47 2.47 3.44 3.45 3.45 
SANS 10400: C1 2.78 2.79 2.86 3.62 3.62 
4 m to 
10 m 
C/AS1: CM 2 3.06 3.08 2.71 2.68 3.02 
SANS 10400: F1 2.50 3.26 3.67 3.67 3.67 
SANS 10400: F3 2.47 2.47 3.44 3.45 3.45 
SANS 10400: C1 2.79 2.79 3.27 3.62 3.62 
10 m to C/AS1: CM 2 3.03 3.09 2.72 2.95 3.03 
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Height 
Building 
Classification 
Occupant Number 
< 50 100 101 - 500 501 - 
1000 
> 1000 
(1200) 
25 m SANS 10400: F1 2.45 3.20 3.60 3.60 3.60 
SANS 10400: F3 2.42 2.40 3.37 3.38 3.38 
SANS 10400: C1 2.74 2.72 3.20 3.55 3.55 
25 m to 
34 m 
C/AS1: CM 2 3.01 3.00 3.00 3.31 3.31 
SANS 10400: F1 2.38 3.13 3.54 3.54 3.54 
SANS 10400: F3 2.36 2.34 3.31 3.32 3.32 
SANS 10400: C1 2.68 2.65 3.14 3.49 3.49 
34 m to 
46 m 
C/AS1: CM 2 3.25 3.25 3.31 3.31 3.30 
SANS 10400: F1 3.63 3.79 3.79 3.79 3.79 
SANS 10400: F3 3.60 3.58 3.56 3.57 3.57 
SANS 10400: C1 3.68 3.66 3.74 3.74 3.74 
Table 12 – Fire Safety Index: Mercantile Crowd Purpose Groups 
 
 
8.5. Fire Safety Index Comparisons (CM 2/4) 
8.5.1. CM 2/4: Single Storey (0m) 
The comparative fire safety index scores for a single level building in the CM purpose groups 
are shown in Figure 16 – CM 2: Single Storey (0m). The major reasons for the differences in 
the scoring for the various buildings in each country are discussed in the following sections. 
 
CM 2/4: Single Storey, Occupant load less than 50 People 
For a Single Storey Building (Escape Height 0m) in the CM 2/4 purpose group all South 
African buildings have a higher fire safety index score when the occupant load is less than 50 
people and the results show no similarities or consistency across the different building types. 
In the first instance the South African buildings all have a higher Firecell rating requirement 
(+ 0.3008; + 0.6016; + 0.6016), the requirement for two escape routes (+ 0.0392) and a 
minimum width of 1200mm (+ 0.0196). The F2 (Small Shop) buildings only require a 
Structural fire endurance of 30 minutes (+ 0.0962), while the other two require 60 minute 
ratings (+ 0.1924). The C1 (Exhibition Hall) requires a manual fire alarm system (+ 0.235). 
For the F3 (Wholesalers Store) automatic natural smoke ventilation is also required (+ 0.080). 
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New Zealand buildings have no Firecell rating (0), only require a single escape route (0) and 
have an escape route width of < 1000mm (0), but the requirement for a 60 minute Structural 
fire endurance of 60 minutes reduces the difference in the buildings (+ 0.1924). 
 
 
Figure 16 – CM 2: Single Storey (0m) 
 
CM 2/4: Single Storey, Occupant load less than 100 People 
For Single Storey Buildings with an occupant load of 100 people, there is no significant 
difference in the fire safety index scores for the New Zealand building and for the South 
African F3 (Wholesalers Store) and C1 (Exhibition Hall). The South African F2 (Small Shop) 
now becomes a large shop (F1) and also increases noticeably in total fire safety index score 
when compared to similar buildings with an occupant load of less than 50 people. This 
increase can be attributed to: the increase in firecell rating from 30 minutes to 60 minutes 
(+ 0.3008), the requirement for an automatic fire detection system with smoke detection 
(+ 0.588), HVAC automatic shut-down (+ 0.184), and automatic natural smoke ventilation 
(+ 0.080) 
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CM 2/4: Single Storey, Occupant load greater than 100 and up to 500 People 
When the building occupant load increases into the range of above 100 people up to 500 
people there is again a noticeable difference in the fire safety index scoring, with South 
African buildings substantially out-scoring New Zealand buildings. The main reason for this 
is that the occupant loads for the F1 (Large Shop) and F3 (Wholesalers Store) has caused the 
floor area required to maintain that occupant load to exceed the limits which trigger the 
requirement for automatic fire sprinklers. As is the case for the other South African buildings 
the requirement for automatic fire sprinklers to be installed increases the score for a wet pipe 
sprinkler system (+ 0.3565) as well as dual superior water supply (+ 0.095). The requirement 
for a smoke detection system increases the score by (+ 0.588). Again, there are no trade-offs 
permitted in terms of increased travel distances when either automatic smoke detection or 
automatic fire sprinklers are installed. For the F3 (Wholesalers Store) the triggering of the 
requirement for sprinklers means a substantial jump in score, from 3.26 to 3.67. A trade-off is 
permitted in terms of reduced requirements for the surface finishes of occupied spaces. 
 
For the New Zealand buildings there is a slight increase because Type 3 heat detectors are 
required, but this is again off-set against the increased permissible open path travel distances. 
 
CM 2/4: Single Storey, Occupant load greater than 500 and up to 1000 People 
As the occupant load increases to the range of 501 to 1000 occupants the South African fire 
safety features remains fairly constant, except for the small decrease attributed to the 
reduction in building use score as the occupant load increases. The exception to this is the C1 
(Exhibition Hall) which shows an increase attributed to the requirements for both automatic 
wet pipe sprinkler system and automatic fire (smoke) detection. 
 
The increase in the total for the building fire safety index score for New Zealand buildings is 
primarily influenced by the upgrading from Type 3 fire alarm system to a Type 4 automatic 
fire alarm system with smoke detection and has a net increase of + 0.353, but this is again 
off-set against the increased permissible open path travel distances. 
 
CM 2/4: Single Storey, Occupant load greater than 1000 People 
For this occupant load category, an occupant load of 1200 people is arbitrarily taken as 
certain calculations are dependent on a reasonably exact occupant number. There are again 
minor changes in the scoring for the buildings when the occupant load exceeds 1000 people. 
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The New Zealand buildings now also require automatic fire sprinklers, the benefits of which 
are again offset against increased permitted travel distances. These changes are not 
significantly different to warrant any further comment for these buildings. 
 
 
8.5.2. CM 2/4: Double Storey (Escape Height <4m) 
The comparative fire safety index scores for double storey buildings in the CM purpose 
groups are shown in Figure 17 – CM 2/4: Double Story (< 4m). The reasons for any large 
differences in scoring across each country are identified in the following sections. 
 
CM 2/4: Double Storey, Occupant load less than 50 People 
For Double Storey Buildings (Escape Height less than 4.0m) in the CM 2/4 purpose group 
when the occupant load is in the category of less than 50 people the New Zealand buildings 
have a higher fire safety index score than the F2 (Small Shop) and the same score as the F3 
(Wholesalers Store). This increase in fire safety index score for New Zealand buildings is 
substantially due to the 60 minute Firecell rating requirement (+ 0.6016), and a net increase 
in the Structural fire endurance rating (+ 0.1924). 
 
For South African buildings the only noticeable change is for the C1 (Exhibition Hall) which 
ranks slightly above the New Zealand CM, primarily because of the 90 minute Firecell rating 
(+ 0.0752) and the installation of a manual fire alarm system (+ 0.235) and automatic HVAC 
shutdown (+ 0.184). 
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Figure 17 – CM 2/4: Double Story (< 4m) 
 
CM 2/4: Double Storey, (<4m) Occupant load less than 100 People 
For Double Storey Buildings (escape height < 4.0m) with an occupant load of less than 100 
people in the CM 2/4 purpose group New Zealand buildings have a higher fire safety index 
score than C1 (Exhibition Hall) and F3 (Wholesalers Store). The increase for the CM 
buildings is primarily brought about by the requirement for a manual fire alarm system 
(+ 0.235) and two escape routes (+ 0.0392). 
 
The change from Small Shop (F2) to Large Shop (F1) brings the requirement for a smoke 
detection system (+ 0.588), automatic natural smoke ventilation (+ 0.184), internal fire 
hydrant system (+ 0.0221). As before the South African Deemed-to-satisfy document does 
not permit trade-offs for the installation of a fire detection system. 
 
CM 2/4: Double Storey, (<4m) Occupant load greater than 100 and up to 500 People 
Once the occupant load of the building moves into the occupant load range of above 100 
people up to 500 people the fire safety index score for all South African buildings again out-
scores New Zealand buildings. Yet again the reasons for the increase in the fire safety index 
scoring for South African buildings are the additional requirements for automatic fire 
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sprinklers (+ 0.3565) and water supply (+ 0.095), with the requirements for sprinklers again 
being brought about by the increase in floor area to support the higher occupant load, which 
is above the maximum floor area threshold for unsprinklered fire cells. For the F3 
(Wholesalers Store) the occupant load cap also comes into play, with the load being capped at 
250 people. As is the case with other South African buildings no trade-offs are permitted by 
virtue of increased travel distances when either automatic smoke detection or automatic fire 
sprinklers are installed. The only trade-off is for reduced surface finishes required for 
occupied spaces.  
 
CM 2/4: Double Storey, (<4m) Occupant load greater than 500 and up to 1000 People 
Except for the small decrease attributed to the reduction in building use score as the occupant 
load increases to the occupant load range from 501 occupants up to 1000 occupants the fire 
safety features score for F1 and F3 are constant. The C1 (Exhibition Hall) show a noticeable 
increase because smoke detection and automatic fire sprinklers are required. The South 
African buildings are all noticeably safer than the New Zealand ones at this occupant load. 
 
CM 2/4: Double Storey, (<4m) Occupant load greater than 1000 People 
As for the single storey buildings an occupant load of 1200 people is again arbitrarily used 
for this category. As only minor changes occur to the total fire safety index score across 
buildings in both countries when the building occupant load is set at 1200 people and there 
are no significant differences in score, this section does not warrant further comment. 
 
 
8.5.3. CM 2/4: Medium Height Buildings (10m to < 25m) 
The comparative fire safety index scores for medium rise buildings in the Crowd Mercantile 
(CM) purpose groups are shown in Figure 18 – CM 2/4: 10m to < 25m. Major reasons for the 
differences in the scoring for the buildings in each country are indicated in the following 
sections. 
 
CM 2/4: Medium Height (10m to <25m), Occupant load less than 50 People 
For CM 2/4 purpose group buildings with an escape height in the range from 10m to < 25 m 
(3 storeys to 10 storeys) and an occupant load of less than 50 people the New Zealand 
buildings have a higher fire safety index score (3.0) than South African buildings (F2 – 2.24; 
F3 – 2.45; and C1 – 2.7). The higher fire safety index score for New Zealand buildings over 
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South African buildings is mainly attributed to the Structural fire endurance rating having a 
requirement of 120 minutes compared to the 30 minutes and 60 minutes for the South African 
buildings, and a Type 3 fire alarm system (+ 0.3528) with a direct connection to the fire 
service (+ 0.133) being a requirement for the New Zealand buildings with an increase for the 
alarm type which is offset against the increased travel distances permitted. 
 
 
Figure 18 – CM 2/4: 10m to < 25m 
 
CM 2/4: Medium Height (10m to <25m), Occupant load less than 100 People 
When this category of buildings with an escape height of between 10 m and 25 m has an 
occupant load of 100 people, similar patterns appear as for the previous section which 
discussed the 50 person occupant load scenario; with New Zealand buildings again having a 
similarly higher fire safety index score than the South African buildings, except for the F1 
(Large Shop).  The F1 (Large Shop) has a notable increase in fire safety index score from the 
previous score for the F2 (Small Shop) from 2.45 to 3.20. This is largely caused by the 
requirements for an automatic fire alarm with smoke detection (+ 0.588) an increase in the 
firecell rating from 30 minutes to 60 minutes (+ 0.0962), the requirement for the provision of 
emergency lighting (+ 0.0255) and automatic natural smoke ventilation (+ 0.080). The 
reasons for the New Zealand buildings outscoring South African buildings are much the same 
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as for the previous section and this report will not comment any further for this occupant load 
category. 
 
CM 2/4: Medium Height (10m to <25m), Occupant load greater than 100 and up to 500 
People 
When the building occupant load increases into the range of above 100 people up to 500 
people there is again a noticeable difference in the fire safety index scoring, with all South 
African buildings again substantially out-scoring New Zealand buildings. As before, the main 
reason for this is that the occupant load has caused the floor area required to maintain that 
occupant load to exceed the limits which trigger the requirement for automatic fire sprinklers. 
For the F3 (Wholesalers Store) the installation of Type 4 smoke detectors also comes into 
play. In the case of South African buildings the requirement for the installation of a smoke 
detection system increases the score by + 0.588 and the requirement to install an automatic 
fire sprinkler system increases the score by + 0.3565 for a wet pipe sprinkler system and a 
dual superior water supply (+ 0.095). There are no trade-offs permitted in terms of increased 
travel distances when either automatic smoke detection or automatic fire sprinklers are 
installed. A trade-off is, however, permitted in terms of reduced requirements for the surface 
finishes of occupied spaces. This is the same for New Zealand buildings and therefore there is 
no net difference in scoring between the buildings. 
 
For the New Zealand buildings, automatic fire sprinklers are also required for these occupant 
loads and building heights. The installation of an automatic fire sprinkler system again 
increases the fire safety features scoring, but the increase is again offset by the reduction in 
attribute scores attained because of the trade-offs permitted by virtue of increased maximum 
travel distances. 
 
CM 2/4: Medium Height (10m to <25m), Occupant load greater than 500 and up to 
1000 People 
As the occupant load increases to the range of 501 to 1000 occupants the South African fire 
safety features remains fairly constant, except for the small decrease attributed to the 
reduction in building use score as the occupant load increases. South African buildings 
remain with higher overall scores than the New Zealand buildings. 
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CM 2/4: Medium Height (10m to <25m), Occupant load greater than 1000 People 
The occupant load is arbitrarily set at 1200 people as certain calculations are dependant on a 
reasonably exact occupant number. For the scores for this occupant load category there are 
again minor changes primarily caused by the decrease in building use score as the occupant 
load increases. Apart from these areas there are no other significant items which require any 
discussion. 
 
 
8.5.4. CM 2/4: High Rise Buildings (> 33m) 
Figure 19 – CM 2/4: 34m to < 46m, shows the comparative fire safety index scoring for high 
rise buildings in the CM purpose groups. The main contributors to the differences in the 
scoring for the buildings in each country are identified in the following sections. 
 
 
Figure 19 – CM 2/4: 34m to < 46m 
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CM 2/4: High Rise Buildings (> 33m), Occupant load less than 50 People 
For High rise buildings with an escape height of more than 33 metres and an occupant load of 
50 people all South African buildings have a higher fire safety index score than the 
comparative New Zealand buildings. This is attributed to the fact that all of the South African 
buildings are required to have an automatic fire sprinkler system installed. While New 
Zealand buildings of this height also require automatic fire sprinklers, the gain in attribute 
score is always offset against the permitted trade-offs (primarily increased maximum 
permissible travel distances).  
 
CM 2: High Rise Buildings (> 33m), Occupant load less than 100 People 
In this category of buildings the South African buildings continue their trend of outscoring 
the New Zealand buildings, mainly by virtue of the requirement for automatic fire sprinklers 
without ant trade-offs. 
 
CM 2/4: High Rise Buildings (> 33m), Occupant load greater than 100 and up to 500 
People 
Once the occupant load of the building moves into the occupant load range of above 100 
people up to 500 people the South African buildings fire safety index still out-score the New 
Zealand buildings. 
 
CM 2/4: High Rise Buildings (> 33m), Occupant load greater than 500 and up to 1000 
People 
For this category of buildings in both countries the fire safety feature remain relatively 
unchanged bar for the small decrease attributed to the reduction in building use score as the 
occupant load increases. South African buildings remain with higher overall scores than the 
New Zealand buildings. 
 
CM 2/4: High Rise Buildings (> 33m), Occupant load greater than 1000 People 
The occupant load used for this category is again 1200 people. The scores changes in this 
occupant load category are again minor changes primarily caused by the decrease in building 
use score as the occupant load increases. The South African buildings still have a higher 
overall score compared to the New Zealand equivalent C/AS1 compliant buildings. 
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8.6. Mercantile Occupancies (CM 2/4) 
For Single Storey Mercantile Type buildings all the South African buildings have a higher 
fire safety index score than New Zealand Buildings. 
 
In the Double Storey height range of buildings, the two occupant loads of < 50 and < 100 are 
both scored higher for New Zealand buildings than South African buildings, and when the 
occupant load increases above 100 people the South African buildings again have higher fire 
safety index scores. 
 
In the height range 10 to < 25 m, the two occupant loads of < 50 and < 100 are both safer 
New Zealand buildings than South African buildings, and when the occupant load increases 
above 100 people the South African buildings again have higher fire safety index scores. 
 
Once the building height is above 34 m, all South African buildings achieve higher fire safety 
index scores than New Zealand buildings.  
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9. SLEEPING OCCUPANCIES (LOW FIRE HAZARD CATEGORY SA / SR) 
9.1. General 
Sleeping occupancies have a different type of risk compared to the other occupancy types. 
Firstly the buildings are designed, as the title of this section suggests, for people to be 
sleeping in them, so the occupants cannot be considered to be awake, nor could they be 
considered to be aware. 
 
In addition people using short term accommodation (hotels, motels and the like) are not 
expected to be familiar with the building layout, especially in buildings which are higher than 
single level or are sprawling complexes. Although many accommodation type establishments 
have escape plans attached to the inside of bedroom doors, many also do not. The 
requirement for such escape plan information signage is neither a Building Code requirement 
in New Zealand or in South Africa. The requirement for the provision of such signage is 
expected to come under building evacuation regulations or other local regulations and as such 
is not considered any further in this report. 
 
Buildings used for sleeping are normally more intensively used at night time and this can lead 
to disorientation of building occupants, especially when a fire or other emergency occurs. In 
addition to the expected use of the premises for sleeping purposes, and building unfamiliarity, 
occupants could also be under the influence of alcohol or drugs which can also affect their 
ability to escape from a fire even if code compliant early warning fire alarm systems are 
installed. While most fire alarm standards have a stated requirement for the alarm sounders to 
produce a required sound level at the bed-head, the standards do not necessarily address the 
issue of deaf patrons adequately (e.g. vibrating pillows, strobe lights etc.). 
 
Sleeping establishments such as Hotels and Motels are also expected to cater for people with 
disabilities by making provision for a certain number of rooms or suites to be designed to 
cater for of people with disabilities. People in a sleeping environment are not under any form 
of building management supervision, and in addition the group or family dynamic can be a 
factor influencing evacuation decision making by people in the event of an emergency. 
 
In New Zealand the fire safety and evacuation of buildings regulations [24] also impose 
additional requirements to ensure that evacuation drills are carried out in terms of approved 
evacuation schemes or procedures, however it is unlikely that most patrons would ever take 
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part in such a drill. In view of the above factors, management may not be aware that patrons 
could be deaf, using medication or be under the influence of alcohol, and even if they were 
aware of these limitations they may not be in a position to assist with evacuation. 
 
When the sleeping type accommodation is longer term (residential) some of the aspects of 
unfamiliarity of the premises disappear, and then it becomes a case of “familiarity breeds 
contempt” as is evidenced by the relatively high numbers of fire deaths in residential 
accommodation throughout the world. The human behaviour aspects such as alcohol and 
drug use remain with this category and to a certain extent they can be expected to be far 
worse than the other factors in some societies. Factors which are also to be considered with 
these premises are the use of cooking and heating appliances. Other hazards are the smoker‟s 
materials, matches, candles and liquid fuels. 
 
While they authorities responsible for writing and enacting building laws, standards and 
compliance documents are expected to take such factors into account when preparing the 
rules, they may not necessarily be able to account for every possible eventuality. 
 
 
9.2. Purpose Groups and Fire Hazard Categories 
For this section of the report, the purpose groups which will be assessed SA (Sleeping 
Accommodation) and SR (Sleeping Residential). The fire hazard category used for this 
section of the analysis is FHC 1 as these are the equivalent Fire Hazard Categories used in the 
Acceptable Solution and Deemed-to-Satisfy documents. 
 
This author is of the opinion that assigning an assumed fire load energy density of 400 MJ/m
2
 
for residences should be revisited. When it is considered that residences are loaded with items 
such polyurethane stuffed mattresses and furniture, bedding (artificial stuffing in duvets), 
clothing, electronic equipment (mainly plastic materials) and other combustible materials, the 
FHC of 1 appears too low when it is considered that offices have a designated FHC of 2, and, 
by observation, have far less combustible materials. The use of a higher Fire Hazard will not 
affect the outcome of this comparative analysis as the Building Use Score for both countries 
will decrease by the same margin, but using a higher Fire Hazard Category will effectively 
decrease the total Fire Safety Index score, thereby reflecting the higher risk to life safety. 
 
108 
 
The equivalent South African building occupancy classes applicable to this section are shown 
in Table 13 – Sleeping Occupancies. 
 
New Zealand South Africa 
SA 1 H1 – Hotel 
SA 1 H2 – Dormitory 
SR 1 H5 – Hospitality 
SR 1 H3 – Domestic Residence 
Table 13 – Sleeping Occupancies 
 
 
9.3. Firecell Size – Maximum Division Area 
For South African buildings, the maximum permissible division area size of a firecell is 
restricted by Table 3 of Part T of SANS 10400, however in reality this is not normally an 
issue. (Refer to Appendix G – SANS 10400 – Part T, Table 3: Maximum Division Area, m2 
on page 152 of this report). For all South African sleeping purpose occupancies, the 
maximum firecell division floor area limit is 2500 m
2
 where no fixed automatic fire 
extinguishment system (typically sprinklers) is installed. Where a fixed automatic fire 
extinguishment system (sprinklers) is installed in a single storey building the fire cell division 
size is unlimited, and in buildings two storeys and over the fire cell division size is restricted 
to a maximum area of 5000 m
2
. 
 
Table 4.1/5 of C/AS1 restricts the maximum occupant load in a firecell in New Zealand 
buildings to 40 people where the firecell is not fitted with an automatic fire sprinkler system 
and to a maximum of 160 people in a sprinkler protected firecell. The comparisons will 
therefore be limited to these two occupant load categories (Refer to Appendix M – C/AS1 – 
Table 4.1/5: Fire Safety Precautions for Sleeping Purpose Group Firecells: (Occupant Load 
40 Maximum on page 158 of this report). 
 
 
9.4. Fire Safety Index Results – Sleeping Accommodation 
The Fire Safety Index results for the Sleeping Accommodation type buildings are calculated 
using spreadsheets which are attached as Appendices. These begin from Appendix BN – Fire 
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Safety Index Calculations – PG: SA (0m, ≤ 40 occupants on page 283, continuing through to 
Appendix BQ – Fire Safety Index Calculations – PG: SA (≤ 4m, ≤ 160 occupants). Fire 
Safety Index scores for the other building heights have been calculated on separate 
spreadsheets which are not included in the appendices. The results of the fire safety index 
calculations for the SA (Sleeping Accommodation) purpose group are shown in Table 14. 
 
Height Building Classification 
Occupant Number 
40 160 
0 m C/AS1: SA 1 1.67 2.22 
SANS 10400: H1 1.85 2.04 
SANS 10400: H2 1.85 2.02 
< 4 m C/AS1: SA 1 2.70 2.63 
SANS 10400: H1 2.33 2.34 
SANS 10400: H2 2.08 2.07 
4 m to 10 m C/AS1: SA 1 2.82 2.73 
SANS 10400: H1 2.52 2.49 
SANS 10400: H2 2.41 2.37 
10 m to 25 m C/AS1: SA 1 2.87 2.77 
SANS 10400: H1 3.06 3.02 
SANS 10400: H2 2.95 2.91 
25 m to 34 m C/AS1: SA 1 2.93 2.89 
SANS 10400: H1 2.99 2.95 
SANS 10400: H2 2.89 2.84 
34 m to 46 m C/AS1: SA 1 3.27 3.23 
SANS 10400: H1 3.60 3.56 
SANS 10400: H2 3.65 3.61 
Table 14 – Fire Safety Index: Sleeping Accommodation Purpose Groups 
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9.5. Fire Safety Index Comparisons (SA) 
9.5.1. SA 1: Single Storey (0m) 
For the Sleeping Accommodation (SA) purpose groups, the comparative fire safety index 
scores for a single level building are shown in Figure 20 – SA 1: Single Storey (0m). The 
main reasons for the differences in the scoring for each of the various buildings in each 
country are discussed in the following sections. 
 
SA 1: Single Storey, Occupant load less than 40 People 
For a Single Storey Building (Escape Height 0m) in the SA 1 purpose group the South 
African H1 (Hotel) and H2 (Dormitory) slightly out score the New Zealand buildings. The 
main reason for this is the firecell rating of 30 minutes for the South African buildings 
(+ 0.3008), compared to a firecell rating of 0 minutes for New Zealand C/AS1 buildings. 
New Zealand buildings regain some of this with the 60 minutes Structural Firecell Rating (+ 
0.0962). Apart from this the buildings both appear equally safe, even though both appear to 
have relatively low total fire safety features scores when compared to the other building types 
evaluated in this report. 
 
 
Figure 20 – SA 1: Single Storey (0m) 
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SA 1: Single Storey, Occupant load of 160 People 
When the building occupant load increases to a maximum of 160 occupants New Zealand 
buildings are slightly safer than the South African ones. This is primarily caused by the 
requirements for an automatic fire sprinkler system, water supply and a Type 5 automatic fire 
alarm system. The benefits gained from these are again substantially offset by the permissible 
increase in travel distances. 
 
 
9.5.2. SA 1: Double Storey (Escape Height <4m) 
Figure 21 – SA 1: Double Storey (< 4m) shows the comparative fire safety index scoring for 
double storey buildings in the Sleeping Accommodation purpose groups. The main 
contributors to the differences in the scoring for the buildings in each country are identified in 
the following sections. 
 
 
Figure 21 – SA 1: Double Storey (< 4m) 
 
SA 1: Double Storey, Occupant load less than 40 People 
For Double Storey Buildings (Escape Height less than 4.0m) in the SA 1 purpose group New 
Zealand buildings have a higher fire safety index score when the occupant load is in the 
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category of less than 40 people. The increases in fire safety index score for New Zealand 
building is substantially due to the 45 minute Firecell rating requirement (+ 0.4512), and a net 
increase in the Structural fire endurance rating (+ 0.1384) and a Type 5 alarm (+ 0.470). 
For South African buildings the only noticeable change from the single storey buildings is a 
(+ 0.184) increase as automatic shut down of HVAC systems are required. Other 
requirements remain substantially unchanged. 
 
SA 1: Double Storey, (<4m) Occupant load 160 people. 
For Double Storey Buildings (escape height < 4.0m) with an occupant load of less than 160 
people New Zealand buildings again have a higher fire safety index score than South African 
buildings. There are no significant changes from the previous height category to warrant 
further comment. 
 
 
9.5.3. SA 1: Medium Height Buildings (10m to < 25m) 
The comparative fire safety index scores for medium height buildings in the Sleeping 
Accommodation SA purpose groups are shown in Figure 22 – SA 1: Medium Height 
Buildings (10m to < 25m). The major contributory factors to the differences in the scoring for 
the buildings in each country are also identified. 
 
SA 1: Medium Height (10m to <25m), Occupant load less than 40 People 
For SA 1 purpose group buildings with an escape height in the range from 10m to < 25 m (3 
storeys to 10 storeys) and an occupant load of less than 40 people both the New Zealand and 
South African buildings show very similar total fire safety index scores, with both around the 
3 mark. For the South African buildings the noticeable addition to the fire safety features is 
the requirement for the installation of an automatic fire alarm system with smoke detection. 
The New Zealand buildings require a Type 5 alarm system, a direct connection to the fire 
service and also fire service lift control. 
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Figure 22 – SA 1: Medium Height Buildings (10m to < 25m) 
 
SA 1: Medium Height (10m to <25m), Occupant load less than 160 People 
When this category of buildings with an escape height of between 10 m and 25 m has an 
occupant load of 160 people, the South African buildings show a similar result as for the 
previous section which discussed the 40 person occupant load scenario. The New Zealand 
buildings are required to have an automatic fire sprinkler system installed, but the advantages 
gained from this are once again lost to reduced fire cell rating, reduced structural fire 
resistance and the increased travel distances allowed. 
 
 
9.5.4. SA 1: High Rise Buildings (> 33m) 
For the high rise SA (Sleeping Accommodation) buildings, the comparative fire safety index 
scores are shown in Figure 23 – SA 1: 34m to < 46m. The major reasons for the differences 
in the scoring for each of the various buildings in each country are discussed in the following 
sections. 
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SA 1: High Rise Buildings (> 33m), Occupant load less than 40 People 
For High rise buildings with an escape height of more than 33 metres and an occupant load of 
less than 40 people both sets of building have fire safety index scores well above 3. However, 
all South African buildings have a higher fire safety index score than the comparative New 
Zealand buildings. This is attributed to the fact that all of the South African buildings are 
required to have an automatic fire sprinkler system installed. While New Zealand buildings of 
this height also require automatic fire sprinklers, the gain in attribute score is always offset 
against the permitted trade-offs (primarily increased maximum permissible travel distances).  
 
 
Figure 23 – SA 1: 34m to < 46m 
 
SA 1: High Rise Buildings (> 33m), Occupant load less than 160 People 
The fire safety features score for this range of buildings under both the South African 
Deemed to Satisfy rules and New Zealand Acceptable Solutions remains substantially the 
same as for the previous occupant load, with the South African buildings still appearing to be 
safer than the New Zealand buildings The decreases attributed to the lower building use score 
as the occupant increases are the only perceptible differences accounting for the slightly 
lower total fire safety index scores. 
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9.6. Fire Safety Index Results – Sleeping Residential (SR) 
This group of buildings will only assess buildings with an occupant load of less than 40 
people per firecell. The Fire Safety Index these buildings are calculated using spreadsheets 
which are attached as Appendices. These are attached as Appendix BR – Fire Safety Index 
Calculations – PG: SR (0m, ≤ 40 occupants) on page 293 and Appendix BS – Fire Safety 
Index Calculations – PG: SR (≤ 4m, ≤ 40 occupants) on page 296. Fire Safety Index scores 
for the other building heights have been calculated on separate spreadsheets which are not 
included in the appendices. The results of the fire safety index calculations for the SR 
(Sleeping Residential) purpose group are shown in Table 15. 
 
Height Building Classification Occupant Number < 40 
0 m C/AS1: SR 1 1.47 
SANS 10400: H5 1.81 
SANS 10400: H3 1.84 
< 4 m C/AS1: SR 1 2.04 
SANS 10400: H5 2.04 
SANS 10400: H3 2.09 
4 m to 10 m C/AS1: SR 1 2.27 
SANS 10400: H5 2.34 
SANS 10400: H3 2.40 
10 m to 25 m C/AS1: SR 1 2.58 
SANS 10400: H5 2.33 
SANS 10400: H3 2.35 
25 m to 34 m C/AS1: SR 1 2.61 
SANS 10400: H5 2.26 
SANS 10400: H3 2.29 
34 m to 46 m C/AS1: SR 1 2.79 
SANS 10400: H5 - 
SANS 10400: H3 3.18 
Table 15 – Fire Safety Index: Sleeping Residential Purpose Groups 
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9.7. Fire Safety Index Comparisons (SR 1) 
9.7.1. SR 1: Single Storey (0m) 
The comparative fire safety index scores for a single level building in the SR purpose group 
is shown in Figure 24 – SR 1: Single Storey (0m). 
 
SR 1: Single Storey, Occupant load less than 40 People 
For a Single Storey Residential type building (Escape Height 0m) South African buildings 
have a slightly higher fire safety index score than the New Zealand equivalent. This higher 
fire safety index score for South African buildings is attributed primarily to the Firecell rating 
requirement (+ 0.3008), the requirement for two escape routes (+ 0.0392) and a minimum 
width of 1200mm (+ 0.0196). These buildings only require a Structural fire endurance of 30 
minutes (+ 0.0962). 
 
New Zealand buildings have no Firecell rating (0), only require a single escape route (0) and 
have an escape route width of < 1000mm (0), but the requirement for a 60 minute Structural 
fire endurance of 60 minutes reduces the difference in the buildings (+ 0.1924). There are no 
other noticeable differences and this report will not comment on this any further. 
 
 
Figure 24 – SR 1: Single Storey (0m) 
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9.7.2. SR 1: Double Storey (Escape Height <4m) 
The comparative fire safety index scores for double storey Sleeping Residential (SR) 
buildings are shown in Figure 25 – SR 1: Double Storey (< 4m). 
 
SR 1: Double Storey, Occupant load less than 40 People 
For this category of residential buildings the New Zealand buildings are deemed to be equally 
safe as the South African buildings. This increase in fire safety index score for Double Storey 
New Zealand buildings compared to Single Storey buildings is substantially due to the 45 
minute Firecell rating requirement (+ 0.4512), and a net increase in the Structural fire 
endurance rating (+ 0.1924). 
 
 
Figure 25 – SR 1: Double Storey (< 4m) 
 
 
9.7.3. SR 1: Medium Height Buildings (10m to < 25m) 
The comparative fire safety index scores for medium height Sleeping Residential buildings 
are shown in Figure 26 – SR 1: Medium Height Buildings (10m to < 25m). 
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SR 1: Medium Height (10m to <25m), Occupant load less than 40 People 
For SA 1 Residential purpose buildings with an escape height in the range from 10m to < 
25m (3 storeys to 10 storeys) and an occupant load of less than 40 people the New Zealand 
buildings have a higher fire safety index score (2.58) than South African buildings (H5 – 2.33 
and H3 – 2.35). The higher fire safety index score for New Zealand buildings over South 
African buildings is mainly attributed to the Type 3 fire alarm system being a requirement for 
the New Zealand buildings with an increase for the alarm type (+ 0.47) which is offset 
against the increased travel distances permitted. The other differences are not considered 
significant enough to warrant further analysis. 
 
 
Figure 26 – SR 1: Medium Height Buildings (10m to < 25m) 
 
 
9.7.4. SR 1: High Rise Buildings (> 33m) 
Figure 27 – SR 1: 34m to < 46m, shows the comparative fire safety index scoring for high 
rise buildings in the Sleeping Residential (SR) occupancy class. 
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SR 1: High Rise Buildings (> 33m), Occupant load less than 40 People 
For High rise buildings with an escape height of more than 33 metres and an occupant load of 
less than 40 people the South African H5 (Hospitality) occupancy class is no longer analysed 
due to the definition of the class precluding it from inclusion in this height grouping.  
For this category, the South African H3 (Domestic Residence) has a higher fire safety index 
score than the comparative New Zealand buildings. This is attributed to the fact that an 
automatic fire alarm system with smoke detection (+ 0.588) is required to be installed. While 
New Zealand buildings of this height require automatic fire sprinklers and smoke detection, 
the gains in attribute score are always offset against the permitted trade-offs (primarily 
increased maximum permissible travel distances).  
 
 
Figure 27 – SR 1: 34m to < 46m 
 
 
9.8. Sleeping Accommodation Occupancies (SA 1) 
For Single Storey Sleeping Accommodation type buildings the South African buildings have 
a higher fire safety index score than New Zealand Buildings when the occupant load is less 
than 40 people. When the occupant load is less than 160 people the New Zealand building is 
safer than the South African building.  
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In the Double Storey height range of buildings, the New Zealand buildings are safer than the 
South African buildings, for both occupant load categories. 
 
In the height range 10 to < 25m, the two countries buildings achieve similar fire safety index 
scores and can be said to be equally safe. 
 
Once the building height is above 34m, all South African buildings achieve higher fire safety 
index scores than New Zealand buildings. 
 
 
9.9. Sleeping Residential Occupancies (SR 1) 
For Single Storey Residential buildings the South African buildings have a higher fire safety 
index score than New Zealand Buildings. 
 
The Double Storey Residential buildings are equally safe in both New Zealand and South 
Africa. 
 
For the height range of 10 to 25m the New Zealand building is marginally safer than the 
equivalent South African building. 
 
Once the building height is above 34m, the South African H3 (Domestic Residence) achieves 
a higher fire safety index score than New Zealand buildings. 
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10. SUMMARY SCORECARD 
10.1. Summary Scorecard Methodology 
From the previous sections an individual score is obtained for each separate building 
classification, occupancy number and building height. These give the relevant level of safety 
for separate buildings in each country. The object of this exercise is to determine an overall 
picture of the apparent level of safety for South African buildings compared to New Zealand 
buildings. The individual scores then need to be brought together to form an overall scoring 
to answer the question which was posed as the basis for this project. 
 
Having already determined the relevant building scores from each occupancy section and 
building height, the next step is to calculate the fire safety index score based on the 
proportions of building stock by height. A discussion of the proportional representation of 
building stock is given in Section 3.3 Building Height. 
The fire safety index scores obtained for each building height is then multiplied by the 
percentage (ratio) of the building height as represented in the total building stock in New 
Zealand. This then takes into account the weighting of the building height type in the total 
building stock. Using this approach also allows an equivalency to be assessed in countries 
with a different quantity of building stock at different heights. In essence this means that 
South African fire safety index scores are not skewed by virtue of South African buildings 
above 33m which receive higher fire safety index scores when sprinklers are installed, given 
that the building stock is predominantly one and two storey. Therefore by multiplying the fire 
safety index scores by the ratio of the building stock height these factors are taken into 
account. 
 
As the South African buildings have several sub-categories of buildings within each purpose 
group being assessed it is necessary to make some sort of choice regarding how to assess the 
equivalent South African building against the New Zealand buildings in the purpose group. 
Consideration was given to assessing the comparisons over the highest and lowest South 
African scores or averaging the various scores out. It was deemed that this would add an 
unnecessary level of complication to the assessment. It was then decided that the building 
classification with the lowest score for a single level building with less than 50 occupants will 
be chosen for further comparison against the New Zealand building. Where the results (fire 
safety index score) for the any of the South African building occupancies are equal at this 
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building height, the occupancy class with the lowest score at the two storey building height 
will be used. 
 
The scores for one and two storey buildings are directly multiplied by the weighting 
attributed to building height as discussed above. 
 
For buildings over two storeys in height the fire safety index scores are then averaged out 
across the height ranges assessed to give a single score for buildings over two storeys high. 
Once the average has been calculated, the averaged fire safety index score is again multiplied 
by the ratio of building stock for buildings above two storeys high. Finally, the effect of the 
different occupancy loadings at each of the final three height categories are then again 
averaged out to give a single result representative of the various occupant loads. 
 
The three weighted and averaged scores (for single storey, two storey and over two storey 
buildings and for the averaged occupant loads) is then summed to give a total weighted 
average scorecard for all buildings in that purpose group or occupancy classification. 
This final score will be used to determine which country apparently has the safer buildings 
when designed and constructed in accordance with the prescriptive requirements of the 
deemed-to-satisfy documents, when scored according to McGhie‟s weighted fire safety index 
method. 
 
 
10.2. Working Type Occupancies Summary Scorecard 
Using the methodology discussed above a weighted, averaged score is determined for the 
Working type occupancies. The scores for single level South African buildings are assessed 
to determine which has the lowest fire safety index score. Referring back to Table 6 – Fire 
Safety Index: Working Purpose Groups, it is determined that the B3 (Low Risk Commercial 
Service) has the lowest score amongst the South African buildings. Thus for the remainder of 
this section only the B3 (Low Risk Commercial Service) building classification will be 
assessed against the New Zealand WL2 buildings. 
 
As an example, taking the New Zealand WL 2 from Table 6, the fire safety index for a single 
level building with less than 50 occupants is 1.60. Using the percentage of building stock at 
this height gives 1.60 x 63% = 1.01. This is the weighted score. The other occupant number 
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groupings are similarly treated. The weighted occupant number scores are then averaged out 
to produce a weighted, averaged score for each of the three building heights. This final 
weighted, averaged total is what determines which country has apparently safer buildings, 
bearing in mind that the assessment is carried out for buildings designed and constructed in 
accordance with the relevant acceptable solution or deemed-to-satisfy rules. 
 
This scorecard is shown in Table 16 with the graphical representation of the results shown in 
Figure 28 and Figure 29. 
 
According to these results the South African Working Type occupancy buildings outscore the 
New Zealand buildings by 2.63 to 2.30, which is a difference of 6.6% when assessed over a 
possible total score of 5. 
 
 Occupant Number < 50 100 101 - 
500 
501 - 
1000 
> 1000 
(1200) 
Average 
by 
height 
Total 
Storeys 
C/AS1: 
WL 2 
1 storey 1.01 1.16 1.09 1.70 1.60 1.31 
 
2 storey 0.68 0.74 0.67 0.79 0.79 0.74 
 
> 2 storey (av.) 0.26 0.26 0.24 0.27 0.28 0.26 2.30 
SANS 
10400: B3 
1 storey 1.19 1.17 1.93 1.88 1.86 1.61 
 
2 storey 0.58 0.58 0.86 0.83 0.83 0.74 
 
> 2 storey (av.) 0.25 0.25 0.32 0.31 0.31 0.29 2.63 
Table 16 – Working Type Occupancies Summary Scorecard 
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Figure 28 – Working Type Occupancies: Comparative Weighted Scores 
 
 
 
Figure 29 – Working Type Occupancies: Averaged Scorecard 
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10.3. Working Moderate Type Occupancies Summary Scorecard 
Using the summary scorecard methodology discussed above a weighted, averaged score is 
determined for the Working Moderate fire load type occupancies. The scores recorded in 
Table 8 for single level South African buildings are assessed to determine which has the 
lowest fire safety index score. For the Moderate fire load working type occupancies, the B2 
(Moderate Risk Commercial Service) and D2 (Moderate Risk Industrial) have equally the 
lowest score. The J2 (Moderate Risk Storage) achieves higher scores and will not be used 
further. For the remainder of this section only the B2 (Moderate Risk Commercial Service) 
building classification will be assessed against the New Zealand WM3 buildings. Using the 
same process as discussed for the Working type occupancies a weighted, averaged scorecard 
is produced. This is shown in Table 17. The results are then shown graphically in Figure 30 
and Figure 31. 
 
According to these results the South African buildings outscore the New Zealand buildings 
by 2.88 to 2.83, which is a difference of 1.0% when assessed over a possible total score of 5. 
 
 Occupant Number < 50 100 101 - 
500 
501 - 
1000 
> 1000 
(1200) 
Average 
by 
height 
Total 
Storeys 
C/AS1: 
WM 3 
1 storey 1.45 1.46 1.71 2.08 2.08 1.76 
 
2 storey 0.69 0.69 0.80 0.97 0.97 0.83 
 
> 2 storey (av.) 0.25 0.25 0.25 0.27 0.26 0.25 2.83 
SANS 
10400: B2 
1 storey 1.52 1.51 1.76 2.15 2.15 1.82 
 
2 storey 0.66 0.65 0.77 0.94 0.94 0.79 
 
> 2 storey (av.) 0.24 0.24 0.27 0.31 0.31 0.27 2.88 
Table 17 – Working Moderate Occupancies Summary Scorecard 
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Figure 30 – Working Moderate Occupancies: Comparative Weighted Scores 
 
 
 
Figure 31 – Working Moderate Occupancies: Averaged Scorecard 
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10.4. Crowd Type Occupancies Summary Scorecard 
The same summary scoring methodology is used for the Crowd type occupancies, and the 
scores for single level South African buildings from Table 10 are assessed to determine 
which South African occupancy has the lowest fire safety index score. For Crowd Type 
occupancies, the A4 (Worship) achieves the lowest score. The results for the A4 (Worship) 
buildings will be used for the remainder of this section for assessment against the New 
Zealand CS/CL type buildings. This scorecard is shown in Table 18 with the graphical 
representation of the results shown in Figure 32 and Figure 33. 
 
According to these results the New Zealand buildings are safer than the South African 
buildings, with the scores being recorded as 2.34 to 2.05. This is a difference of 5.8% when 
assessed over a possible total score of 5. 
 
 Occupant Number < 50 100 101 - 
500 
501 - 
1000 
> 1000 
(1200) 
Average 
by 
height 
Total 
Storeys 
C/AS1:  
CS / CL 2 
1 storey 1.04 1.17 1.23 1.42 1.58 1.29 
 
2 storey 0.69 0.75 0.77 0.85 0.79 0.77 
 
> 2 storey (av.) 0.27 0.28 0.28 0.29 0.29 0.28 2.34 
SANS 
10400: A4 
1 storey 1.10 1.20 1.22 1.20 1.19 1.18 
 
2 storey 0.64 0.63 0.64 0.63 0.63 0.63 
 
> 2 storey (av.) 0.24 0.24 0.24 0.24 0.24 0.24 2.05 
Table 18 – Crowd Type Occupancies Summary Scorecard 
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Figure 32 – Crowd Type Occupancies: Comparative Weighted Scores 
 
 
 
Figure 33 – Crowd Type Occupancies: Averaged Scorecard 
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Crowd Mercantile type occupancies. As before, the scores for single level South African 
buildings are assessed to determine which has the lowest fire safety index score. For the 
Crowd Mercantile type occupancies, the F1 (Large Shop) achieves the lowest score. The 
results for the F1 (Large Shop) buildings will be used for the remainder of this section for 
assessment against the New Zealand CM type buildings. This scorecard is shown in Table 19 
with the graphical representation of the results shown in Figure 34 and Figure 35. 
 
The South African buildings are safer than the New Zealand buildings. The South African 
building scores 3.14 against 2.32 for the New Zealand building. This is a difference of 16.4% 
when assessed over a possible total score of 5. 
 
 Occupant Number < 50 100 101 - 
500 
501 - 
1000 
> 1000 
(1200) 
Average 
by 
height 
Total 
Storeys 
C/AS1:  
CM 2 
1 storey 1.04 1.18 1.30 1.47 1.60 1.32 
 
2 storey 0.69 0.76 0.68 0.70 0.79 0.72 
 
> 2 storey (av.) 0.28 0.28 0.26 0.28 0.28 0.28 2.32 
SANS 
10400: F1 
1 storey 1.16 1.95 2.22 2.03 2.20 1.91 
 
2 storey 0.65 0.91 1.03 0.99 1.03 0.92 
 
> 2 storey (av.) 0.25 0.30 0.33 0.33 0.33 0.31 3.14 
Table 19 – Mercantile Type Occupancies Summary Scorecard 
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Figure 34 – Mercantile Type Occupancies: Comparative Weighted Scores 
 
 
 
Figure 35 – Mercantile Type Occupancies: Averaged Scorecard 
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10.6. Sleeping Accommodation Occupancies Summary Scorecard 
A weighted, averaged score is determined for the Sleeping Accommodation occupancies 
using the methodology discussed above. The scores for single level South African buildings 
from Table 14 are assessed to determine which has the lowest fire safety index score. The H1 
(Hotel) and H2 (Dormitory) achieve equal scores at Ground level. The scores are then re-
assessed at the two storey height. The H2 (Dormitory) achieves the lowest score. The results 
for the H2 (Dormitory) buildings will be used for the remainder of this section for assessment 
against the New Zealand SA type buildings. This is shown in Table 20. The results are shown 
graphically in Figure 36 and Figure 37. 
 
The New Zealand buildings are safer than the South African building. The scores are 2.23 for 
the New Zealand building and 2.01 for the South African building. This is a difference of 
4.4% when assessed over a possible total score of 5. 
 
 Occupant Number < 40 < 160 Average 
by 
height 
Total 
Storeys 
C/AS1:  
SA 1 
1 storey 1.05 1.40 1.22 
 
2 storey 0.75 0.74 0.75 
 
> 2 storey (av.) 0.27 0.26 0.26 2.23 
SANS 10400: 
H2 
1 storey 1.17 1.27 1.22 
 
2 storey 0.58 0.58 0.58 
 
> 2 storey (av.) 0.20 0.21 0.21 2.01 
Table 20 – Sleeping Accommodation Occupancies Summary Scorecard 
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Figure 36 – Sleeping Accommodation: Comparative Weighted Scores 
 
 
 
Figure 37 – Sleeping Accommodation: Averaged Scorecard 
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10.7. Sleeping Residential Occupancies Summary Scorecard 
Using the summary scorecard methodology discussed above a weighted, averaged score is 
determined for the Sleeping Residential type occupancies. The scores from Table 15 for the 
two types of single level South African buildings are assessed to determine which has the 
lowest fire safety index score. For the Sleeping Residential occupancies, the H5 (Hospitality) 
achieves the lowest score. The results for the H5 (Hospitality) buildings will be used for the 
remainder of this section for assessment against the New Zealand Sleeping Residential type 
buildings. As only a single occupant load is assessed there is no requirement to average out 
the values at each building height. This is shown in Table 21. The results are then shown 
graphically in Figure 38. 
 
The South African residential occupancies are safer than the New Zealand buildings. The 
South African building scores 1.94 against 1.73 for the New Zealand building. This is a 
difference of 4.2% when assessed over a possible total score of 5. 
 
It is noticeable that these residential occupancy buildings achieve the lowest score of any 
building category in either country and yet fire deaths in domestic dwellings are higher than 
for other occupancy types. 
 
 Occupant Number < 40 Total 
Storeys 
C/AS1: SR 1 
1 storey 0.92 
 
2 storey 0.57 
 
> 2 storey (av.) 0.23 1.73 
SANS 10400:H5 
1 storey 1.14 
 
2 storey 0.57 
 
> 2 storey (av.) 0.23 1.94 
Table 21 – Sleeping Residential Occupancies Summary Scorecard 
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Figure 38 – Sleeping Residential: Comparative, Weighted, Averaged Scorecard 
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11. CONCLUSIONS 
 
11.1. Discussion 
 
Effects of Fire Alarm Systems on Scoring 
For New Zealand buildings, there is no noticeable change in the scoring of the various 
building types assessed (Occupancy category, Occupant Numbers and Building Heights) 
when smoke detection or heat detection fire alarm systems are required. This is because of 
the permitted trade-offs when various fire detection systems are installed. The effect of the 
installation of a fire detection system is an increase in the scoring for the provision of the 
alarm system, but a commensurate decrease in scoring due to increased travel distances. 
These permitted trade-offs effectively mean that the level of safety in New Zealand buildings 
remain fairly consistent throughout the occupancy classification. 
 
 
Effects of Sprinkler Systems on Scoring 
When sprinkler systems are installed in South African buildings there is usually a step-
change in the score. This is because the installation of a sprinkler system does not result in 
any permitted trade-offs in other areas, such as travel distances. 
 
In New Zealand buildings, the level of safety, as recorded by the scoring system, does not 
change noticeably when sprinklers are installed. This is similar to the permitted trade-offs 
when fire detection systems are installed which primarily allow in increased travel distances. 
When sprinklers are required the level of safety remains fairly constant, which shows that the 
trade-offs permitted appear to be set at the right level. 
 
 
11.2. Conclusions 
The working (WL) type occupancies in South Africa are 6.6% safer are compared to similar 
buildings in New Zealand when the scores are weighted against the relevant building stock 
ratios. 
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For the working moderate fire load (WM) type occupancies the South African buildings are 
only 1.0% safer than comparative New Zealand buildings, which is close enough to be called 
equally safe. 
 
For crowd occupancies, New Zealand buildings have a 5.8% higher weighted, averaged level 
of fire safety than the equivalent the South African buildings. 
 
With crowd mercantile type occupancies the South Africa buildings offer a 16.4% higher 
level of safety when compared to similar buildings in New Zealand, and the scores are 
weighted against the relevant building stock ratios. 
 
When the sleeping accommodation occupancies in South Africa are compared to similar 
buildings in New Zealand, and the scores are weighted against the relevant building stock 
ratios, the New Zealand accommodation buildings are 4.4% safer than South African 
buildings. 
 
The sleeping residential occupancies in both countries achieve the lowest level of fire safety 
out of all of the buildings assessed. Out of a possible maximum score of 5, the buildings 
score 1.94 in New Zealand and 1.73 in South Africa. This is noted against the background of 
the high level of fire deaths in residential properties. The New Zealand sleeping residential 
buildings are 4.2% safer than comparable South African buildings  
 
 
11.3. Combined Scorecard 
A visual summarisation giving an overall picture of which country has the safer buildings is 
presented in Figure 39. 
This shows that the South African Working Type Purpose Groups, (WL), Mercantile 
Occupancies (CM) and Sleeping Residential (SR) are all noticeably safer than the equivalent 
New Zealand buildings. 
 
In the Crowd Occupancies (CL) and Sleeping Accommodation (SA) Purpose Groups the 
New Zealand C/AS1 compliant buildings are safer than the South African SANS 10400 
compliant buildings. 
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The difference in scoring for the Working Moderate (WM) is insignificant, therefore the 
buildings are deemed to be equally safe in both New Zealand and South Africa. 
 
 
Figure 39 – Overall Combined Scorecard 
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In answer to the question which formed the basis for this project it appears that when using 
the scoring system developed by McGhie, South African buildings are safer in three of the six 
categories assessed, while New Zealand buildings are safer than South African buildings in 
two categories and the buildings in one category are equally safe. 
The differences are mainly within 10% of one another, with the exception of the Crowd 
Mercantile type occupancies which are 16.4% safer in the instance of South African 
buildings. 
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12. FURTHER RESEARCH 
This report has identified certain areas which may warrant further research. 
 
12.1. Sprinkler Water Supply 
The New Zealand sprinkler standard NZS 4541:2007, Part 6 Water Supply – permits systems 
to be designed with a single water supply source. This is defined as a Class C1 water supply 
[21]. It is assumed that the intent of this may have been to make the installation of compliant 
sprinkler systems more affordable. This author has become aware of some instances of late, 
where the annual sprinkler system compliance checks has revealed that the single water 
supply source (usually town‟s mains) no longer meets the minimum design flow and pressure 
requirements for the sprinkler system. The reasons for this include degradation of the water 
mains, increased local demand as the area becomes built-up, and also water authorities 
reducing the available system pressure to reduce leakage. For whatever reason that the supply 
no longer meets the minimum flow and/or pressure requirements, the problem reverts to the 
building owner who is now faced with having to rectify the problem. Possible solutions 
include installing tanks and pumps or re-sizing the distribution pipe-work. These options all 
come with a large cost penalty. In some cases the building owner will attempt to have the 
premises re-evaluated and re-classified with a view to having the sprinkler system removed in 
order to avoid the costs of upgrading. 
The issue of permitting a compliant sprinkler system to be initially designed and certified 
with only a single water supply source deserves serious reconsideration in order to avoid 
potential long term issues. 
 
 
12.2. Fire Load Energy Density (FLED) for Residences 
Table 2.1 of C/AS1 lists the Fire Hazard Category for all sleeping purpose groups as FHC1. 
This is for a fuel load energy density range of 0 MJ/m
2
 to 500 MJ/m
2
, and a design value of 
400 MJ/m
2
. This is in contrast to Office which have and FHC of 2 with a design FLED value 
of 800MJ/m
2
. It is understood that these values are the same as those reported in the Fire 
Engineering Design Guide [25]which are from research work carried out in Switzerland in 
the late 1960‟s. This author is of the opinion that the fire loading in some modern houses is a 
least equivalent to, if not higher than, most modern offices, and that too many concessions are 
permitted for domestic residences. It is also noted that deaths due to fire in domestic 
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residences are approaching 50 per year in New Zealand, whereas deaths from fires occurring 
in offices is negligible. It is suggested that this be considered as an area for further research. 
 
 
12.3. Surface Finishes 
This report, in section 4.9.8 Surface Finishes Exitways and 4.9.9 Surface Finishes Occupied 
Spaces made certain assumptions with regard to the equivalencies of the requirements for 
surface finishes in South African buildings when assessed against the fire safety index 
attribute scores in McGhie‟s Fire Safety Index system. Due to the restrictions of this 
particular project, the author was unable to consider these equivalencies further. There is 
scope for further work in this area to better assess the equivalent spread of flame indices from 
the testing regime of one country as compared to that of another country. This becomes much 
more relevant as the trend toward globalisation continues and contractors increasingly source 
products from a variety of different manufacturers in different countries in order to achieve 
the best possible price. 
 
 
12.4. Comparison with Other Jurisdictions 
The Fire Safety Index system developed by McGhie has been demonstrated to be suitable for 
comparative assessment of the requirements of the South African deemed to satisfy Standard 
SANS 10400. There is further opportunity to use the system to evaluate the equivalent level 
of safety of buildings in other jurisdictions, such as buildings designed to be compliant with 
the Building Code of Australia. 
 
 
12.5. Building Height Distributions for Other Occupancy Classes 
The fire safety comparisons in this report have been based on the building stock of 
commercial buildings in New Zealand. This distribution has been applied for all building 
classes examined in this report. If another researcher were to obtain more accurate building 
stock distributions for other types of buildings, then the assessment could be carried out more 
specifically for those purpose groups or occupancy classes. 
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Appendix Z – Fire Safety Index Calculations – PG: WL (0m, ≤ 50 occupants) 
Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
50 50 50 50 50 
Density 
  
0.1 1/15 1/15 1/50 1/15 
Area m2 
 
500 750 750 2500 750 
Alarm 
  
2af         
Height m 
 
0 0 m 0 m 0 m 0 m 
Storeys 
  
1 Single Single Single Single 
 
AS Weighting           
BU1 - Purpose Group 
 
0.0332 
 
        
Working Purpose Groups 
   
        
Moderate Risk Industrial 5 
  
        
Moderate Risk Commercial 5   
 
        
Moderate Risk Storage 5   
 
        
Low Risk Commercial 5 
 
0.166 0.166       
Low Risk Industrial 5 
  
  0.166     
Low Risk Storage 5 
  
    0.166   
Offices 5   
 
      0.166 
    
        
BU2 - Building Escape Height 
 
0.0663 
 
        
>58m 0 
  
        
46m < He ≤ 58m 1 
  
        
34m < He ≤ 46m 2 
  
        
25m < He ≤ 34m 3 
  
        
10m < He ≤ 25m 4 
  
        
4m < He ≤ 10m 5 
  
        
< 4m 5 
  
        
0m 5 
 
0.3315 0.3315 0.3315 0.3315 0.3315 
    
        
BU3 - Occupant Numbers 
 
0.0221 
 
        
>1000 1 
  
        
501 < Occ. No. ≤ 1000 2 
  
        
101 < Occ. No. ≤ 500 3 
  
        
51 < Occ. No. ≤ 100 4 
 
          
Occ. No. ≤ 50 5 
 
0.1105 0.1105 0.1105 0.1105 0.1105 
    
        
BU4 - Fire Hazard Category 
 
0.0663 
 
        
4 0 
  
        
3 1 
  
        
2 3 
 
0.1989 0.1989 0.1989 0.1989 0.1989 
1 5 
  
        
    
        
Total Building Use Score (BUS) 
 
0.1879 0.8069 0.8069 0.8069 0.8069 0.8069 
    
        
    
        
Fire Safety Features 
   
        
 
AS Weighting 
 
        
A1 - Firecell Rating 
 
0.1504 
 
        
F Rating (Minutes)   
  
        
0 0 
 
0.000         
15 1 
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Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
50 50 50 50 50 
30 2 
  
0.3008 0.3008 0.3008 0.3008 
45 3 
  
        
60 4 
  
        
>60 5 
  
        
    
        
A2 - Structural Fire Endurance Rating 0.0962 
 
        
0 0 
  
        
30 1 
  
0.0962 0.0962   0.0962 
60 2 
 
0.1924     0.1924   
90 3 
  
        
120 4 
 
          
>120 5 
  
        
    
        
B - Fire Alarm Type 
 
0.1176 
 
        
Alarm Type 
   
        
No Alarm 0 
 
0.000 0.000 0.000 0.000 0.000 
Type 2 Alarm - Manual Alarm 2 
 
          
Type 3 Alarm - Automatic Alarm with Heat Detectors 3 
  
        
Type 5 Alarm - Automatic Alarm with Heat and Local Smoke 
Detectors 4 
  
        
Type 4 Alarm - Automatic Alarm with Smoke Detectors 5 
  
        
    
        
C1 - HVAC Control 
 
0.0368 
 
        
Smoke Control 
   
        
None 0 
 
0.000 0.000 0.000 0.000   
Manual Shutdown 2 
  
        
Automatic Shutdown 5 
  
      0.184 
    
        
C2 - Smoke Extraction 
 
0.0201 
 
        
Method 
   
        
None 0 
 
0.000         
Manual Natural Ventilation 1 
  
      0.020 
Manual  Mechanical Extraction 2 
  
        
Automatic Natural Ventilation 4 
  
0.080 0.080 0.0804   
Automatic Mechanical Ventilation 5 
  
        
    
        
C3 - Stairwell Pressurisation 
 
0.0201 
 
        
Protection 
   
        
No 0 
 
0.000 0.000 0.000 0.000 0.000 
Yes 5 
 
          
    
        
D1 - Sprinkler System 
 
0.0713 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
Dry Pipe Sprinkler System 4 
  
        
Wet Pipe Sprinkler System 5 
  
        
    
        
D2 - Water Supply 
 
0.0190 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
Class C 2 
  
        
173 
 
Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
50 50 50 50 50 
Class B 4 
  
        
Class A 5 
  
        
    
        
D3- Occupant Fire Fighting 
 
0.0048 
 
        
Type 
   
        
None 0 
 
0.000         
Fire Blanket 1 
  
        
Fire Extinguisher 3 
  
        
Fire Hose Reel 4 
  
        
Fire Hose Reel and Extinguisher 5 
  
0.024 0.024 0.024 0.024 
    
        
E - Emergency Power Supply 
 
0.0158 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
Emergency Power Supply 5 
  
        
    
        
F - Communication System 
 
0.0195 
 
        
Type 
   
        
None 0 
  
0.000 0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195         
Voice Communication System 3 
  
        
Fire Systems Centre 4 
  
        
Voice Communication System & Fire Systems Centre 5 
  
        
    
        
G1 - Alerting 
 
0.0266 
 
        
Type 
   
        
No means for alerting the Fire Service 0 
  
        
Telephone 1 
 
0.0266 0.0266 0.0266 0.0266 0.0266 
Direct Connection via Security Firm 4 
  
        
Direct Connection to Fire Service 5 
  
        
    
        
G2 - (Firemen's) Lift control 
 
0.0157 
 
        
Provided 
   
        
No 0 
 
0.000 0.000 0.000 0.000 0.000 
Yes 5 
  
        
    
        
G3 - Fire Fighting Access 
 
0.0221 
 
        
Type 
   
        
No Hydrant System or Hose Run > 75m 0 
  
        
Fire Hose Run < 75m 4 
 
0.0884 0.0884 0.0884   0.0884 
Fire Hydrant System 5 
  
    0.1105   
    
        
H1 - Number of Escape Routes 
 
0.0196 
 
        
Required Number 
   
        
1 1 
 
0.0196         
2 2 
  
0.0392 0.0392 0.0392 0.0392 
3 3 
  
        
≥ 4 4 
  
        
    
        
H2 - Width of Escape Routes 
 
0.0196 
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Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
50 50 50 50 50 
Width 
   
        
Width < 1000 mm 0 
 
0.000         
1000 mm ≤ Width < 2000 mm 1 
  
0.0196 0.0196 0.0196 0.0196 
2000 mm ≤ Width < 4500mm 2 
  
        
4500 mm ≤ Width < 9000mm 3 
  
        
9000mm ≤ Width 5 
  
        
    
        
H3 - Emergency Lighting 
 
0.0051 
 
        
Extent (SA building occ > 100) 
   
        
None 0 
  
0.000 0.000 0.000 0.000 
At Final Exit 2 
 
0.0102         
Exitways 4 
  
        
Open Paths and Exitways 5 
  
        
    
        
H4 - Refuge Areas 
 
0.0026 
 
        
Extent 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
In Staircase (< 6 persons capacity) 3 
  
        
Protected Lobby to Staircase (> 6 persons capacity) 5 
  
        
    
        
H5- Dead End Open Path (DEOP) Length 0.0199 
 
        
Range of DEOP Length 
   
        
> 60 m 0 
  
        
45 < DEOP ≤ 60 m 1 
  
        
30 < DEOP ≤ 45 m 2 
  
        
25 < DEOP ≤ 30 m 3 
  
        
20 < DEOP ≤ 25 m 4 
 
0.0796         
≤ 20 m 5 
 
  0.0995 0.0995 0.0995 0.0995 
    
        
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
        
Range of TOP Length 
   
        
> 140 m 0 
  
        
110 < TOP ≤ 140 m 1 
  
        
80 < TOP ≤ 110 m 2 
  
        
60 < TOP ≤ 80 m 3 
  
        
50 < TOP ≤ 60 m 4 
 
0.0796         
≤ 50 m 5 
  
0.0995 0.0995 0.0995 0.0995 
    
        
H7 - Protected Path (PP) Length 
 
0.0272 
 
        
Range of PP Length 
   
        
> 90 m 0 
  
        
75 < PP ≤ 90 m 1 
  
        
60 < PP ≤ 75 m 2 
  
        
45 < PP ≤ 60 m 3 
 
0.0816         
30 < PP ≤ 45 m 4 
  
0.1088 0.1088 0.1088 0.1088 
PP ≤ 30 m 5 
  
        
    
        
H8 - Exitway Surface Finishes 
 
0.0112 
 
        
Extent 
   
        
SFI > 0, SDI > 3, FI > 12 0 
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Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
50 50 50 50 50 
SFI = 0, SDI ≤ 3, FI > 12 3 
  
        
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 0.0448 
No applied surface finishes, non-combustible surfaces 5 
  
        
    
        
H9 - Occupied Spaces Surface Finishes 0.0454 
 
        
Surface 
   
        
Walls and Ceilings 0 
  
        
Ceilings 1 
  
0.0454 0.0454   0.0454 
Ceilings 2 
  
    0.0908   
Walls and Ceilings (or Ceilings Only) 3 
 
0.1362         
Walls and Ceilings 4 
 
          
Walls and Ceilings 5 
  
        
    
        
H10 - Signage 
 
0.0051 
 
        
Extent 
   
        
None 0 
  
        
Fire Exit Signs 1 
  
0.0051 0.0051 0.0051 0.0051 
Illuminated Fire Exit Signs 3 
 
0.0153         
Flashing Illuminated Exit Signs 5 
  
        
    
        
Total Fire Safety Features (FSF) 
 
0.8116 0.794 1.078 1.078 1.242 1.202 
    
        
Fire Safety Index 
 
1.00 1.601 1.885 1.885 2.049 2.009 
 
 
Appendix AA – Fire Safety Index Calculations – PG: WL (0m, ≤ 100 occupants) 
Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
100 100 100 100 100 
Density 
  
0.1 1/15 1/15 1/50 1/15 
Area m2 
 
1000 1500 1500 5000 1500 
Alarm 
  
2         
Height m 
 
0 0 m 0 m 0 m 0 m 
Storeys 
  
1 Single Single Single Single 
 
AS Weighting           
BU1 - Purpose Group 
 
0.0332 
 
        
Working Purpose Groups 
   
        
Low Risk Commercial 5 
 
0.166 0.166       
Low Risk Industrial 5 
  
  0.166     
Low Risk Storage 5 
  
    0.166   
Offices 5   
 
      0.166 
    
        
BU2 - Building Escape Height 
 
0.0663 
 
        
0m 5 
 
0.3315 0.3315 0.3315 0.3315 0.3315 
    
        
BU3 - Occupant Numbers 
 
0.0221 
 
        
51 < Occ. No. ≤ 100 4 
 
0.0884 0.0884 0.0884 0.0884 0.0884 
    
        
BU4 - Fire Hazard Category 
 
0.0663 
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Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
100 100 100 100 100 
2 3 
 
0.1989 0.1989 0.1989 0.1989 0.1989 
    
        
Total Building Use Score (BUS) 
 
0.1879 0.7848 0.7848 0.7848 0.7848 0.7848 
    
        
    
        
Fire Safety Features 
   
        
 
AS Weighting 
 
        
A1 - Firecell Rating 
 
0.1504 
 
        
F Rating (Minutes)   
  
        
0 0 
 
0.000         
30 2 
  
0.3008 0.3008 0.3008 0.3008 
    
        
A2 - Structural Fire Endurance Rating 0.0962 
 
        
0 0 
  
        
30 1 
  
0.0962 0.0962   0.0962 
60 2 
 
0.1924     0.1924   
    
        
B - Fire Alarm Type 
 
0.1176 
 
        
Alarm Type 
   
        
No Alarm 0 
 
  0.000 0.000 0.000 0.000 
Type 2 Alarm - Manual Alarm 2 
 
0.2352         
    
        
C1 - HVAC Control 
 
0.0368 
 
        
Smoke Control 
   
        
None 0 
 
0.000 0.000 0.000     
Automatic Shutdown 5 
  
    0.184 0.184 
    
        
C2 - Smoke Extraction 
 
0.0201 
 
        
Method 
   
        
None 0 
 
0.000         
Manual Natural Ventilation 1 
  
      0.020 
Automatic Natural Ventilation 4 
  
0.0804 0.0804 0.0804   
    
        
C3 - Stairwell Pressurisation 
 
0.0201 
 
        
Protection 
   
        
No 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
D1 - Sprinkler System 
 
0.0713 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
D2 - Water Supply 
 
0.0190 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
D3- Occupant Fire Fighting 
 
0.0048 
 
        
Type 
   
        
None 0 
 
0.000         
Fire Hose Reel and Extinguisher 5 
  
0.024 0.024 0.024 0.024 
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Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
100 100 100 100 100 
    
        
E - Emergency Power Supply 
 
0.0158 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
F - Communication System 
 
0.0195 
 
        
Type 
   
        
None 0 
  
0.000 0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195         
    
        
G1 - Alerting 
 
0.0266 
 
        
Type 
   
        
Telephone 1 
 
0.0266 0.0266 0.0266 0.0266 0.0266 
    
        
G2 - (Firemen's) Lift control 
 
0.0157 
 
        
Provided 
   
        
No 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
G3 - Fire Fighting Access 
 
0.0221 
 
        
Type 
   
        
Fire Hose Run < 75m 4 
 
0.0884 0.0884 0.0884   0.0884 
Fire Hydrant System 5 
  
    0.1105   
    
        
H1 - Number of Escape Routes 
 
0.0196 
 
        
Required Number 
   
        
2 2 
 
0.0392 0.0392 0.0392 0.0392 0.0392 
    
        
H2 - Width of Escape Routes 
 
0.0196 
 
        
Width 
   
        
Width < 1000 mm 0 
 
0.000         
1000 mm ≤ Width < 2000 mm 1 
  
0.0196 0.0196 0.0196 0.0196 
    
        
H3 - Emergency Lighting 
 
0.0051 
 
        
Extent (SA building occ > 100) 
   
        
None 0 
  
0.0000 0.000 0.000 0.000 
At Final Exit 2 
 
0.0102         
    
        
H4 - Refuge Areas 
 
0.0026 
 
        
Extent 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
H5- Dead End Open Path (DEOP) Length 0.0199 
 
        
Range of DEOP Length 
   
        
20 < DEOP ≤ 25 m 4 
 
0.0796         
≤ 20 m 5 
  
0.0995 0.0995 0.0995 0.0995 
    
        
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
        
Range of TOP Length 
   
        
50 < TOP ≤ 60 m 4 
 
0.0796         
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Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
100 100 100 100 100 
≤ 50 m 5 
  
0.0995 0.0995 0.0995 0.0995 
    
        
H7 - Protected Path (PP) Length 
 
0.0272 
 
        
Range of PP Length 
   
        
45 < PP ≤ 60 m 3 
 
0.0816         
30 < PP ≤ 45 m 4 
  
0.1088 0.1088 0.1088 0.1088 
    
        
H8 - Exitway Surface Finishes 
 
0.0112 
 
        
Extent 
   
        
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 0.0448 
    
        
H9 - Occupied Spaces Surface Finishes 0.0454 
 
        
Surface 
   
        
Ceilings 1 
  
0.0454 0.0454   0.0454 
Ceilings 2 
  
    0.0908   
Walls and Ceilings (or Ceilings Only) 3 
 
0.1362         
    
        
H10 - Signage 
 
0.0051 
 
        
Extent 
   
        
Fire Exit Signs 1 
  
0.0051   0.0051  0.0051  0.0051 
Illuminated Fire Exit Signs 3 
 
0.0153         
    
        
Total Fire Safety Features (FSF) 
 
0.8116 1.049 1.078 1.078 1.426 1.202 
    
        
Fire Safety Index 
 
1.00 1.833 1.863 1.863 2.211 1.987 
 
 
Appendix AB – Fire Safety Index Calculations – PG: WL (0m, ≤ 500 occupants) 
Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
500 500 500 500 500 
Density 
  
0.1 1/15 1/15 1/50 1/15 
Area m2 
 
5000 7500 7500 25000 7500 
Alarm 
  
3f 4, SP 4, SP 4 4, SP 
Height m 
 
0 0 m 0 m 0 m 0 m 
Storeys 
  
1 Single Single Single Single 
 
AS Weighting           
BU1 - Purpose Group 
 
0.0332 
 
        
Working Purpose Groups 
   
        
Low Risk Commercial 5 
 
0.166 0.166       
Low Risk Industrial 5 
  
  0.166     
Low Risk Storage 5 
  
    0.166   
Offices 5   
 
      0.166 
    
        
BU2 - Building Escape Height 
 
0.0663 
 
        
0m 5 
 
0.3315 0.3315 0.3315 0.3315 0.3315 
    
        
BU3 - Occupant Numbers 
 
0.0221 
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Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
500 500 500 500 500 
101 < Occ. No. ≤ 500 3 
 
0.0663 0.0663 0.0663 0.0663 0.0663 
    
        
BU4 - Fire Hazard Category 
 
0.0663 
 
        
2 3 
 
0.1989 0.1989 0.1989 0.1989 0.1989 
    
        
Total Building Use Score (BUS) 
 
0.1879 0.7627 0.7627 0.7627 0.7627 0.7627 
    
        
    
        
Fire Safety Features 
   
        
 
AS Weighting 
 
        
A1 - Firecell Rating 
 
0.1504 
 
        
F Rating (Minutes)   
  
        
0 0 
 
0.000         
30 2 
  
0.3008 0.3008 0.3008 0.3008 
    
        
A2 - Structural Fire Endurance Rating 0.0962 
 
        
30 1 
 
0.0962 0.0962 0.0962   0.0962 
60 2 
  
    0.1924   
    
        
B - Fire Alarm Type 
 
0.1176 
 
        
Alarm Type 
   
        
Type 2 Alarm - Manual Alarm 2 
 
0.235         
Type 4 Alarm - Automatic Alarm with Smoke Detectors 5 
  
0.588 0.588 0.588 0.588 
    
        
C1 - HVAC Control 
 
0.0368 
 
        
Smoke Control 
   
        
None 0 
 
0.000         
Automatic Shutdown 5 
  
0.184 0.184 0.184 0.184 
    
        
C2 - Smoke Extraction 
 
0.0201 
 
        
Method 
   
        
Automatic Natural Ventilation 4 
 
0.0804 0.080 0.080 0.080 0.080 
    
        
C3 - Stairwell Pressurisation 
 
0.0201 
 
        
Protection 
   
        
No 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
D1 - Sprinkler System 
 
0.0713 
 
        
Type 
   
        
None 0 
 
0.00     0.0000   
Wet Pipe Sprinkler System 5 
  
0.3565 0.3565   0.3565 
    
        
D2 - Water Supply 
 
0.0190 
 
        
Type 
   
        
None 0 
 
0.00     0.000   
Class A 5 
  
0.095 0.095   0.095 
    
        
D3- Occupant Fire Fighting 
 
0.0048 
 
        
Type 
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Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
500 500 500 500 500 
None 0 
 
0.000         
Fire Hose Reel and Extinguisher 5 
  
0.024 0.024 0.024 0.024 
    
        
E - Emergency Power Supply 
 
0.0158 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
F - Communication System 
 
0.0195 
 
        
Type 
   
        
None 0 
  
0.000 0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195         
    
        
G1 - Alerting 
 
0.0266 
 
        
Type 
   
        
Telephone 1 
 
0.0266 0.0266 0.0266 0.0266 0.0266 
    
        
G2 - (Firemen's) Lift control 
 
0.0157 
 
        
Provided 
   
        
No 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
G3 - Fire Fighting Access 
 
0.0221 
 
        
Type 
   
        
Fire Hose Run < 75m 4 
 
0.0884 0.0884 0.0884   0.0884 
Fire Hydrant System 5 
  
    0.1105   
    
        
H1 - Number of Escape Routes 
 
0.0196 
 
        
Required Number 
   
        
2 2 
 
0.0392         
3 3 
  
0.0588 0.0588 0.0588 0.0588 
    
        
H2 - Width of Escape Routes 
 
0.0196 
 
        
Width 
   
        
1000 mm ≤ Width < 2000 mm 1 
  
0.0196 0.0196 0.0196 0.0196 
2000 mm ≤ Width < 4500mm 2 
 
0.0392         
    
        
H3 - Emergency Lighting 
 
0.0051 
 
        
Extent (SA building occ > 100) 
   
        
Exitways 4 
  
0.0204 0.0204 0.0204 0.0204 
Open Paths and Exitways 5 
 
0.0255         
    
        
H4 - Refuge Areas 
 
0.0026 
 
        
Extent 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
H5- Dead End Open Path (DEOP) Length 0.0199 
 
        
Range of DEOP Length 
   
        
25 < DEOP ≤ 30 m 3 
 
0.0199         
≤ 20 m 5 
  
0.0995 0.0995 0.0995 0.0995 
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Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
500 500 500 500 500 
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
        
Range of TOP Length 
   
        
110 < TOP ≤ 140 m 1 
 
0.0199         
≤ 50 m 5 
  
0.0995 0.0995 0.0995 0.0995 
    
        
H7 - Protected Path (PP) Length 
 
0.0272 
 
        
Range of PP Length 
   
        
45 < PP ≤ 60 m 3 
 
0.0816         
30 < PP ≤ 45 m 4 
  
0.1088 0.1088 0.1088 0.1088 
PP ≤ 30 m 5 
 
          
    
        
H8 - Exitway Surface Finishes 
 
0.0112 
 
        
Extent 
   
        
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 0.0448 
    
        
H9 - Occupied Spaces Surface Finishes 0.0454 
 
        
Surface 
   
        
Walls and Ceilings 0 
  
0.000 0.000   0.000 
Ceilings 2 
  
    0.0908   
Walls and Ceilings (or Ceilings Only) 3 
 
0.1362         
    
        
H10 - Signage 
 
0.0051 
 
        
Extent 
   
        
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153 0.0153 0.0153 0.0153 
    
        
Total Fire Safety Features (FSF) 
 
0.8116 0.968 2.307 2.307 2.064 2.307 
    
        
Fire Safety Index 
 
1.00 1.731 3.069 3.069 2.827 3.069 
 
 
Appendix AC – Fire Safety Index Calculations – PG: WL (0m, ≤ 1000 occupants) 
Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
1000 1000 1000 1000 1000 
Density 
  
0.1 1/15 1/15 1/50 1/15 
Area m2 
 
10000 15000 15000 50000 15000 
Height m 
 
0 0 m 0 m 0 m 0 m 
Alarm 
  
4 4, SP 4, SP 4 4, SP 
 Storeys 
  
1 Single Single Single Single 
 
AS Weighting           
BU1 - Purpose Group 
 
0.0332 
 
        
Working Purpose Groups 
   
        
Low Risk Commercial 5 
 
0.166 0.166       
Low Risk Industrial 5 
  
  0.166     
Low Risk Storage 5 
  
    0.166   
Offices 5   
 
      0.166 
    
        
BU2 - Building Escape Height 
 
0.0663 
 
        
0m 5 
 
0.3315 0.3315 0.3315 0.3315 0.3315 
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Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
1000 1000 1000 1000 1000 
BU3 - Occupant Numbers 
 
0.0221 
 
        
>1000 1 
  
        
501 < Occ. No. ≤ 1000 2 
 
0.0442 0.0442 0.0442 0.0442 0.0442 
    
        
BU4 - Fire Hazard Category 
 
0.0663 
 
        
2 3 
 
0.1989 0.1989 0.1989 0.1989 0.1989 
    
        
Total Building Use Score (BUS) 
 
0.1879 0.7406 0.7406 0.7406 0.7406 0.7406 
    
        
    
        
Fire Safety Features 
   
        
 
AS Weighting 
 
        
A1 - Firecell Rating 
 
0.1504 
 
        
F Rating (Minutes)   
  
        
0 0 
 
0.000         
30 2 
  
0.3008 0.3008 0.3008 0.3008 
    
        
A2 - Structural Fire Endurance Rating 0.0962 
 
        
0 0 
  
        
30 1 
  
0.0962 0.0962   0.0962 
60 2 
 
0.1924     0.1924   
    
        
B - Fire Alarm Type 
 
0.1176 
 
        
Alarm Type 
   
        
Type 4 Alarm - Automatic Alarm with Smoke Detectors 5 
 
0.588 0.588 0.588 0.588 0.588 
    
        
C1 - HVAC Control 
 
0.0368 
 
        
Smoke Control 
   
        
None 0 
 
0.000         
Automatic Shutdown 5 
  
0.184 0.184 0.184 0.184 
    
        
C2 - Smoke Extraction 
 
0.0201 
 
        
Method 
   
        
Automatic Natural Ventilation 4 
 
0.0804 0.080 0.080 0.080 0.080 
    
        
C3 - Stairwell Pressurisation 
 
0.0201 
 
        
Protection 
   
        
No 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
D1 - Sprinkler System 
 
0.0713 
 
        
Type 
   
        
None 0 
 
      0.0000   
Wet Pipe Sprinkler System 5 
 
0.3565 0.3565 0.3565   0.3565 
    
        
D2 - Water Supply 
 
0.0190 
 
        
Type 
   
        
None 0 
  
    0.000   
Class C 2 
 
0.04         
Class A 5 
  
0.095 0.095   0.095 
    
        
D3- Occupant Fire Fighting 
 
0.0048 
 
        
Type 
   
        
None 0 
 
0.000         
Fire Hose Reel and Extinguisher 5 
  
0.024 0.024 0.024 0.024 
    
        
E - Emergency Power Supply 
 
0.0158 
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Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
1000 1000 1000 1000 1000 
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
F - Communication System 
 
0.0195 
 
        
Type 
   
        
None 0 
  
0.000 0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195         
    
        
G1 - Alerting 
 
0.0266 
 
        
Type 
   
        
Telephone 1 
 
  0.0266 0.0266 0.0266 0.0266 
Direct Connection to Fire Service 5 
 
0.133         
    
        
G2 - (Firemen's) Lift control 
 
0.0157 
 
        
Provided 
   
        
No 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
G3 - Fire Fighting Access 
 
0.0221 
 
        
Type 
   
        
No Hydrant System or Hose Run > 75m 0 
  
0.000 0.000   0.000 
Fire Hydrant System 5 
 
0.1105     0.1105   
    
        
H1 - Number of Escape Routes 
 
0.0196 
 
        
Required Number 
   
        
3 3 
 
0.0588         
≥ 4 4 
  
0.0784 0.0784 0.0784 0.0784 
    
        
H2 - Width of Escape Routes 
 
0.0196 
 
        
Width 
   
        
1000 mm ≤ Width < 2000 mm 1 
  
0.0196 0.0196 0.0196 0.0196 
2000 mm ≤ Width < 4500mm 2 
 
0.0392         
    
        
H3 - Emergency Lighting 
 
0.0051 
 
        
Extent (SA building occ > 100) 
   
        
Exitways 4 
  
0.0204 0.0204 0.0204 0.0204 
Open Paths and Exitways 5 
 
0.0255         
    
        
H4 - Refuge Areas 
 
0.0026 
 
        
Extent 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
H5- Dead End Open Path (DEOP) Length 0.0199 
 
        
Range of DEOP Length 
   
        
45 < DEOP ≤ 60 m 1 
 
0.020         
≤ 20 m 5 
  
0.0995 0.0995 0.0995 0.0995 
    
        
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
        
Range of TOP Length 
   
        
110 < TOP ≤ 140 m 1 
 
0.0199         
≤ 50 m 5 
  
0.0995 0.0995 0.0995 0.0995 
    
        
H7 - Protected Path (PP) Length 
 
0.0272 
 
        
Range of PP Length 
   
        
45 < PP ≤ 60 m 3 
 
0.0816         
30 < PP ≤ 45 m 4 
  
0.1088 0.1088 0.1088 0.1088 
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Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
1000 1000 1000 1000 1000 
H8 - Exitway Surface Finishes 
 
0.0112 
 
        
Extent 
   
        
SFI = 0, SDI ≤ 3, FI > 12 3 
  
0.0336 0.0336 0.0336 0.0336 
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448         
    
        
H9 - Occupied Spaces Surface Finishes 0.0454 
 
        
Surface 
   
        
Ceilings 2 
  
0.0908 0.0908 0.0908 0.0908 
Walls and Ceilings (or Ceilings Only) 3 
 
0.1362         
    
        
H10 - Signage 
 
0.0051 
 
        
Extent 
   
        
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153 0.0153 0.0153 0.0153 
    
        
Total Fire Safety Features (FSF) 
 
0.8116 1.960 2.317 2.317 2.073 2.317 
    
        
Fire Safety Index 
 
1.00 2.700 3.058 3.058 2.813 3.058 
 
 
Appendix AD – Fire Safety Index Calculations – PG: WL (0m, ≤ 1200 occupants) 
Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
1200 1200 1200 1200 1200 
Density 
  
0.1 1/15 1/15 1/50 1/15 
Area m2 
 
12000 18000 18000 60000 18000 
Height m 
 
0 0 m 0 m 0 m 0 m 
Alarm 
  
7 4, SP 4, SP 4 4, SP 
 Storeys 
  
1 Single Single Single Single 
 
AS Weighting           
BU1 - Purpose Group 
 
0.0332           
Working Purpose Groups 
  
          
Low Risk Commercial 5 
 
0.166 0.166       
Low Risk Industrial 5 
 
    0.166     
Low Risk Storage 5 
 
      0.166   
Offices 5           0.166 
   
          
BU2 - Building Escape Height 
 
0.0663           
0m 5 
 
0.3315 0.3315 0.3315 0.3315 0.3315 
   
          
BU3 - Occupant Numbers 
 
0.0221           
>1000 1 
 
0.0221 0.0221 0.0221 0.0221 0.0221 
   
          
BU4 - Fire Hazard Category 
 
0.0663           
2 3 
 
0.1989 0.1989 0.1989 0.1989 0.1989 
   
          
Total Building Use Score (BUS) 
 
0.1879 0.7185 0.7185 0.7185 0.7185 0.7185 
   
          
   
          
Fire Safety Features 
  
          
 
AS Weighting           
A1 - Firecell Rating 
 
0.1504           
F Rating (Minutes)   
 
          
0 0 
 
0.000         
30 2 
 
  0.3008 0.3008 0.3008 0.3008 
185 
 
Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
1200 1200 1200 1200 1200 
   
          
A2 - Structural Fire Endurance Rating 0.0962           
30 1 
 
  0.0962 0.0962   0.0962 
60 2 
 
0.1924     0.1924   
   
          
B - Fire Alarm Type 
 
0.1176           
Alarm Type 
  
          
Type 4 Alarm - Automatic Alarm with Smoke Detectors 5 
 
0.588 0.588 0.588 0.588 0.588 
   
          
C1 - HVAC Control 
 
0.0368           
Smoke Control 
  
          
None 0 
 
0.000         
Automatic Shutdown 5 
 
  0.184 0.184 0.184 0.184 
   
          
C2 - Smoke Extraction 
 
0.0201           
Method 
  
          
None 0 
 
0.000         
Automatic Natural Ventilation 4 
 
  0.080 0.080 0.080 0.080 
   
          
C3 - Stairwell Pressurisation 
 
0.0201           
Protection 
  
          
No 0 
 
0.000 0.000 0.000 0.000 0.000 
   
          
D1 - Sprinkler System 
 
0.0713           
Type 
  
          
None 0 
 
      0.000   
Wet Pipe Sprinkler System 5 
 
0.3565 0.3565 0.3565   0.357 
   
          
D2 - Water Supply 
 
0.0190           
Type 
  
          
None 0 
 
      0.000   
Class C 2 
 
0.038         
Class A 5 
 
  0.095 0.095   0.095 
   
          
D3- Occupant Fire Fighting 
 
0.0048           
Type 
  
          
None 0 
 
0.000         
Fire Hose Reel and Extinguisher 5 
 
  0.024 0.024 0.024 0.024 
   
          
E - Emergency Power Supply 
 
0.0158           
Type 
  
          
None 0 
 
0.000 0.000 0.000 0.000 0.000 
   
          
F - Communication System 
 
0.0195           
Type 
  
          
None 0 
 
  0.000 0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195         
   
          
G1 - Alerting 
 
0.0266           
Type 
  
          
Telephone 1 
 
  0.0266 0.0266 0.0266 0.0266 
Direct Connection to Fire Service 5 
 
0.133         
   
          
G2 - (Firemen's) Lift control 
 
0.0157           
Provided 
  
          
No 0 
 
0.000 0.000 0.000 0.000 0.000 
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Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
1200 1200 1200 1200 1200 
   
          
G3 - Fire Fighting Access 
 
0.0221           
Type 
  
          
No Hydrant System or Hose Run > 75m 0 
 
  0.000 0.000   0.000 
Fire Hydrant System 5 
 
0.1105     0.1105   
   
          
H1 - Number of Escape Routes 
 
0.0196           
Required Number 
  
          
≥ 4 4 
 
0.0784 0.0784 0.0784 0.0784 0.0784 
   
          
H2 - Width of Escape Routes 
 
0.0196           
Width 
  
          
1000 mm ≤ Width < 2000 mm 1 
 
  0.0196 0.0196 0.0196 0.0196 
2000 mm ≤ Width < 4500mm 2 
 
0.0392         
   
          
H3 - Emergency Lighting 
 
0.0051           
Extent (SA building occ > 100) 
  
          
Exitways 4 
 
  0.0204 0.0204 0.0204 0.0204 
Open Paths and Exitways 5 
 
0.0255         
   
          
H4 - Refuge Areas 
 
0.0026           
Extent 
  
          
None 0 
 
0.000 0.000 0.000 0.000 0.000 
   
          
H5- Dead End Open Path (DEOP) Length 0.0199           
Range of DEOP Length 
  
          
> 60 m 0 
 
0.000         
≤ 20 m 5 
 
  0.0995 0.0995 0.0995 0.0995 
   
          
H6 - Total Open Path (TOP) Length 
 
0.0199           
Range of TOP Length 
  
          
> 140 m 0 
 
0.000         
≤ 50 m 5 
 
  0.0995 0.0995 0.0995 0.0995 
   
          
H7 - Protected Path (PP) Length 
 
0.0272           
Range of PP Length 
  
          
45 < PP ≤ 60 m 3 
 
0.0816         
30 < PP ≤ 45 m 4 
 
  0.1088 0.1088 0.1088 0.1088 
PP ≤ 30 m 5 
 
          
   
          
H8 - Exitway Surface Finishes 
 
0.0112           
Extent 
  
          
SFI = 0, SDI ≤ 3, FI > 12 3 
 
  0.0336 0.0336 0.0336 0.0336 
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448         
   
          
H9 - Occupied Spaces Surface Finishes 0.0454           
Surface 
  
          
Ceilings 2 
 
0.0908 0.0908 0.0908 0.0908 0.0908 
   
          
H10 - Signage 
 
0.0051           
Extent 
  
          
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153 0.0153 0.0153 0.0153 
   
          
Total Fire Safety Features (FSF) 
 
0.8116 1.814 2.317 2.317 2.073 2.317 
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Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
1200 1200 1200 1200 1200 
Fire Safety Index 
 
1.00 2.532 3.036 3.036 2.791 3.036 
 
 
Appendix AE – Fire Safety Index Calculations – PG: WL (≤ 4m, ≤ 50 occupants) 
Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
50 50 50 50 50 
Density 
  
0.1 1/15 1/15 1/50 1/15 
Area m2 
 
500 750 750 2500 750 
Alarm 
  
2af         
Height m 
 
< 4 3 m 3 m 3 m 3 m 
Storeys 
  
2 Double Double Double Double 
 
AS Weighting           
BU1 - Purpose Group 
 
0.0332 
 
        
Working Purpose Groups 
   
        
Low Risk Commercial 5 
 
0.166 0.166       
Low Risk Industrial 5 
  
  0.166     
Low Risk Storage 5 
  
    0.166   
Offices 5   
 
      0.166 
 
5 
  
        
BU2 - Building Escape Height 
 
0.0663 
 
        
< 4m 5 
 
0.3315 0.3315 0.3315 0.3315 0.3315 
    
        
BU3 - Occupant Numbers 
 
0.0221 
 
        
Occ. No. ≤ 50 5 
 
0.1105 0.1105 0.1105 0.1105 0.1105 
    
        
BU4 - Fire Hazard Category 
 
0.0663 
 
        
2 3 
 
0.1989 0.1989 0.1989 0.1989 0.1989 
    
        
Total Building Use Score (BUS) 
 
0.1879 0.8069 0.8069 0.8069 0.8069 0.8069 
    
        
    
        
Fire Safety Features 
   
        
 
AS Weighting 
 
        
A1 - Firecell Rating 
 
0.1504 
 
        
F Rating (Minutes)   
  
        
30 2 
  
0.3008 0.3008 0.3008 0.3008 
45 3 
  
        
60 4 
 
0.6016         
    
        
A2 - Structural Fire Endurance Rating 0.0962 
 
        
0 0 
  
        
30 1 
  
0.0962 0.0962   0.0962 
60 2 
  
    0.1924   
120 4 
 
0.3848         
    
        
B - Fire Alarm Type 
 
0.1176 
 
        
Alarm Type 
   
        
No Alarm 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
C1 - HVAC Control 
 
0.0368 
 
        
Smoke Control 
   
        
None 0 
 
0.000         
Automatic Shutdown 5 
  
0.184 0.184 0.184 0.184 
188 
 
Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
50 50 50 50 50 
    
        
C2 - Smoke Extraction 
 
0.0201 
 
        
Method 
   
        
None 0 
 
0.000         
Manual Natural Ventilation 1 
  
      0.020 
Automatic Natural Ventilation 4 
  
0.080 0.080 0.0804   
    
        
C3 - Stairwell Pressurisation 
 
0.0201 
 
        
Protection 
   
        
No 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
D1 - Sprinkler System 
 
0.0713 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
D2 - Water Supply 
 
0.0190 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
D3- Occupant Fire Fighting 
 
0.0048 
 
        
Type 
   
        
None 0 
 
0.000         
Fire Hose Reel and Extinguisher 5 
  
0.024 0.024 0.024 0.024 
    
        
E - Emergency Power Supply 
 
0.0158 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
F - Communication System 
 
0.0195 
 
        
Type 
   
        
None 0 
  
0.000 0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195         
    
        
G1 - Alerting 
 
0.0266 
 
        
Type 
   
        
Telephone 1 
 
0.0266 0.0266 0.0266 0.0266 0.0266 
    
        
G2 - (Firemen's) Lift control 
 
0.0157 
 
        
Provided 
   
        
No 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
G3 - Fire Fighting Access 
 
0.0221 
 
        
Type 
   
        
Fire Hose Run < 75m 4 
 
0.0884 0.0884 0.0884   0.0884 
Fire Hydrant System 5 
  
    0.1105   
    
        
H1 - Number of Escape Routes 
 
0.0196 
 
        
Required Number 
   
        
2 2 
 
0.0392 0.0392 0.0392 0.0392 0.0392 
    
        
H2 - Width of Escape Routes 
 
0.0196 
 
        
Width 
   
        
Width < 1000 mm 0 
 
0.000         
1000 mm ≤ Width < 2000 mm 1 
  
0.0196 0.0196 0.0196 0.0196 
    
        
H3 - Emergency Lighting 
 
0.0051 
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Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
50 50 50 50 50 
Extent (SA building occ > 100) 
   
        
None 0 
  
0.000 0.000 0.000 0.000 
Exitways 4 
 
0.0204         
    
        
H4 - Refuge Areas 
 
0.0026 
 
        
Extent 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
H5- Dead End Open Path (DEOP) Length 0.0199 
 
        
Range of DEOP Length 
   
        
20 < DEOP ≤ 25 m 4 
 
0.0796         
≤ 20 m 5 
 
  0.0995 0.0995 0.0995 0.0995 
    
        
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
        
Range of TOP Length 
   
        
50 < TOP ≤ 60 m 4 
 
0.0796         
≤ 50 m 5 
  
0.0995 0.0995 0.0995 0.0995 
    
        
H7 - Protected Path (PP) Length 
 
0.0272 
 
        
Range of PP Length 
   
        
45 < PP ≤ 60 m 3 
 
0.0816         
30 < PP ≤ 45 m 4 
 
  0.1088 0.1088 0.1088 0.1088 
    
        
H8 - Exitway Surface Finishes 
 
0.0112 
 
        
Extent 
   
        
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 0.0448 
    
        
H9 - Occupied Spaces Surface Finishes 0.0454 
 
        
Surface 
   
        
Ceilings 1 
  
0.0454 0.0454   0.0454 
Ceilings 2 
  
        
Walls and Ceilings (or Ceilings Only) 3 
 
0.1362     0.1362   
    
        
H10 - Signage 
 
0.0051 
 
        
Extent 
   
        
Fire Exit Signs 1 
  
0.0051 0.0051 0.0051 0.0051 
Illuminated Fire Exit Signs 3 
 
0.0153         
    
        
Total Fire Safety Features (FSF) 
 
0.8116 1.618 1.262 1.262 1.471 1.202 
    
        
Fire Safety Index 
 
1.00 2.425 2.069 2.069 2.278 2.009 
 
 
Appendix AF – Fire Safety Index Calculations – PG: WL (≤ 4m, ≤ 100 occupants) 
Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
100 100 100 100 100 
Density 
  
0.1 1/15 1/15 1/50 1/15 
Area m2 
 
1000 1500 1500 5000 1500 
Alarm 
  
2         
Height m 
 
< 4 3 m 3 m 3 m 3 m 
Storeys 
  
2 Double Double Double Double 
 
AS Weighting           
BU1 - Purpose Group 
 
0.0332 
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Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
100 100 100 100 100 
Working Purpose Groups 
   
        
Moderate Risk Industrial 5 
  
        
Moderate Risk Commercial 5   
 
        
Moderate Risk Storage 5             
Low Risk Commercial 5 
 
0.166 0.166       
Low Risk Industrial 5 
  
  0.166     
Low Risk Storage 5 
  
    0.166   
Offices 5   
 
      0.166 
 
5 
  
        
BU2 - Building Escape Height 5 0.0663 
 
        
< 4m 
  
0.3315 0.3315 0.3315 0.3315 0.3315 
    
        
BU3 - Occupant Numbers 
 
0.0221 
 
        
51 < Occ. No. ≤ 100 4 
 
0.0884 0.0884 0.0884 0.0884 0.0884 
    
        
BU4 - Fire Hazard Category 
 
0.0663 
 
        
2 3 
 
0.1989 0.1989 0.1989 0.1989 0.1989 
    
        
Total Building Use Score (BUS) 
 
0.1879 0.7848 0.7848 0.7848 0.7848 0.7848 
    
        
    
        
Fire Safety Features 
   
        
 
AS Weighting 
 
        
A1 - Firecell Rating 
 
0.1504 
 
        
F Rating (Minutes)   
  
        
30 2 
  
0.3008 0.3008 0.3008 0.3008 
60 4 
 
0.6016         
    
        
A2 - Structural Fire Endurance Rating 0.0962 
 
        
0 0 
  
        
30 1 
  
0.0962 0.0962   0.0962 
60 2 
  
    0.1924   
120 4 
 
0.3848         
    
        
B - Fire Alarm Type 
 
0.1176 
 
        
Alarm Type 
   
        
No Alarm 0 
 
  0.000 0.000 0.000 0.000 
Type 2 Alarm - Manual Alarm 2 
 
0.2352         
    
        
C1 - HVAC Control 
 
0.0368 
 
        
Smoke Control 
   
        
None 0 
 
0.000         
Automatic Shutdown 5 
  
0.184 0.184 0.184 0.184 
    
        
C2 - Smoke Extraction 
 
0.0201 
 
        
Method 
   
        
None 0 
 
0.000         
Manual Natural Ventilation 1 
  
      0.020 
Automatic Natural Ventilation 4 
  
0.0804 0.0804 0.0804   
    
        
C3 - Stairwell Pressurisation 
 
0.0201 
 
        
Protection 
   
        
No 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
D1 - Sprinkler System 
 
0.0713 
 
        
Type 
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Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
100 100 100 100 100 
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
D2 - Water Supply 
 
0.0190 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
D3- Occupant Fire Fighting 
 
0.0048 
 
        
Type 
   
        
None 0 
 
0.000         
Fire Hose Reel and Extinguisher 5 
  
0.024 0.024 0.024 0.024 
    
        
E - Emergency Power Supply 
 
0.0158 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
F - Communication System 
 
0.0195 
 
        
Type 
   
        
None 0 
  
0.000 0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195         
    
        
G1 - Alerting 
 
0.0266 
 
        
Type 
   
        
Telephone 1 
 
0.0266 0.0266 0.0266 0.0266 0.0266 
    
        
G2 - (Firemen's) Lift control 
 
0.0157 
 
        
Provided 
   
        
No 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
G3 - Fire Fighting Access 
 
0.0221 
 
        
Type 
   
        
Fire Hose Run < 75m 4 
 
0.0884 0.0884 0.0884   0.0884 
Fire Hydrant System 5 
  
    0.1105   
    
        
H1 - Number of Escape Routes 
 
0.0196 
 
        
Required Number 
   
        
2 2 
 
0.0392 0.0392 0.0392 0.0392 0.0392 
    
        
H2 - Width of Escape Routes 
 
0.0196 
 
        
Width 
   
        
Width < 1000 mm 0 
 
0.000         
1000 mm ≤ Width < 2000 mm 1 
 
  0.0196 0.0196 0.0196 0.0196 
    
        
H3 - Emergency Lighting 
 
0.0051 
 
        
Extent (SA building occ > 100) 
   
        
Exitways 4 
 
0.0204 0.0204 0.0204 0.0204 0.0204 
    
        
H4 - Refuge Areas 
 
0.0026 
 
        
Extent 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
H5- Dead End Open Path (DEOP) Length 0.0199 
 
        
Range of DEOP Length 
   
        
20 < DEOP ≤ 25 m 4 
 
0.0796         
≤ 20 m 5 
  
0.0995 0.0995 0.0995 0.0995 
    
        
H6 - Total Open Path (TOP) Length 
 
0.0199 
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Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
100 100 100 100 100 
Range of TOP Length 
   
        
50 < TOP ≤ 60 m 4 
 
0.0796         
≤ 50 m 5 
  
0.0995 0.0995 0.0995 0.0995 
    
        
H7 - Protected Path (PP) Length 
 
0.0272 
 
        
Range of PP Length 
   
        
45 < PP ≤ 60 m 3 
 
0.0816         
30 < PP ≤ 45 m 4 
  
0.1088 0.1088 0.1088 0.1088 
    
        
H8 - Exitway Surface Finishes 
 
0.0112 
 
        
Extent 
   
        
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 0.0448 
    
        
H9 - Occupied Spaces Surface Finishes 0.0454 
 
        
Surface 
   
        
Ceilings 1 
  
0.0454 0.0454   0.0454 
Walls and Ceilings (or Ceilings Only) 3 
 
0.1362     0.1362   
    
        
H10 - Signage 
 
0.0051 
 
        
Extent 
   
        
Fire Exit Signs 1 
  
0.0051 0.0051 0.0051 0.0051 
Illuminated Fire Exit Signs 3 
 
0.0153         
    
        
Total Fire Safety Features (FSF) 
 
0.8116 1.853 1.283 1.283 1.492 1.222 
    
        
Fire Safety Index 
 
1.00 2.638 2.068 2.068 2.277 2.007 
 
 
Appendix AG – Fire Safety Index Calculations – PG: WL (≤ 4m, ≤ 500 occupants) 
Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
500 500 500 500 500 
Density 
  
0.1 1/15 1/15 1/50 1/15 
Area m2 
 
5000 7500 7500 25000 7500 
Alarm 
  
6 4, SP 4, SP 4, SP 4, SP 
Height m 
 
< 4 3 m 3 m 3 m 3 m 
Storeys 
  
2 Double Double Double Double 
 
AS Weighting           
BU1 - Purpose Group 
 
0.0332           
Working Purpose Groups 
  
          
Low Risk Commercial 5 
 
0.166 0.166       
Low Risk Industrial 5 
 
    0.166     
Low Risk Storage 5 
 
      0.166   
Offices 5           0.166 
 
5 
 
          
BU2 - Building Escape Height 
 
0.0663           
< 4m 
  
0.3315 0.3315 0.3315 0.3315 0.3315 
   
          
BU3 - Occupant Numbers 
 
0.0221           
101 < Occ. No. ≤ 500 3 
 
0.0663 0.0663 0.0663 0.0663 0.0663 
   
          
BU4 - Fire Hazard Category 
 
0.0663           
2 3 
 
0.1989 0.1989 0.1989 0.1989 0.1989 
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Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
500 500 500 500 500 
Total Building Use Score (BUS) 
 
0.1879 0.7627 0.7627 0.7627 0.7627 0.7627 
   
          
   
          
Fire Safety Features 
  
          
 
AS Weighting           
A1 - Firecell Rating 
 
0.1504           
F Rating (Minutes)   
 
          
30 2 
 
0.3008 0.3008 0.3008 0.3008 0.3008 
   
          
A2 - Structural Fire Endurance Rating 0.0962           
30 1 
 
  0.0962 0.0962   0.0962 
60 2 
 
0.1924     0.1924   
   
          
B - Fire Alarm Type 
 
0.1176           
Alarm Type 
  
          
Type 2 Alarm - Manual Alarm 2 
 
0.235         
Type 4 Alarm - Automatic Alarm with Smoke Detectors 5 
 
  0.588 0.588 0.588 0.588 
   
          
C1 - HVAC Control 
 
0.0368           
Smoke Control 
  
          
None 0 
 
0.000         
Automatic Shutdown 5 
 
  0.184 0.184 0.184 0.184 
   
          
C2 - Smoke Extraction 
 
0.0201           
Method 
  
          
None 0 
 
0.000         
Automatic Natural Ventilation 4 
 
  0.080 0.080 0.080 0.080 
   
          
C3 - Stairwell Pressurisation 
 
0.0201           
Protection 
  
          
No 0 
 
0.000 0.000 0.000 0.000 0.000 
   
          
D1 - Sprinkler System 
 
0.0713           
Type 
  
          
Wet Pipe Sprinkler System 5 
 
0.3565 0.3565 0.3565 0.3565 0.3565 
   
          
D2 - Water Supply 
 
0.0190           
Type 
  
          
Class C 2 
 
0.038         
Class A 5 
 
  0.095 0.095 0.095 0.095 
   
          
D3- Occupant Fire Fighting 
 
0.0048           
Type 
  
          
None 0 
 
0.000         
Fire Hose Reel and Extinguisher 5 
 
  0.024 0.024 0.024 0.024 
   
          
E - Emergency Power Supply 
 
0.0158           
Type 
  
          
None 0 
 
0.000 0.000 0.000 0.000 0.000 
   
          
F - Communication System 
 
0.0195           
Type 
  
          
None 0 
 
  0.000 0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195         
   
          
G1 - Alerting 
 
0.0266           
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Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
500 500 500 500 500 
Type 
  
          
Telephone 1 
 
0.0266 0.0266 0.0266 0.0266 0.0266 
   
          
G2 - (Firemen's) Lift control 
 
0.0157           
Provided 
  
          
No 0 
 
0.000 0.000 0.000 0.000 0.000 
   
          
G3 - Fire Fighting Access 
 
0.0221           
Type 
  
          
Fire Hose Run < 75m 4 
 
0.0884 0.0884 0.0884   0.0884 
Fire Hydrant System 5 
 
      0.1105   
   
          
H1 - Number of Escape Routes 
 
0.0196           
Required Number 
  
          
2 2 
 
0.0392         
3 3 
 
  0.0588 0.0588 0.0588 0.0588 
   
          
H2 - Width of Escape Routes 
 
0.0196           
Width 
  
          
1000 mm ≤ Width < 2000 mm 1 
 
  0.0196 0.0196 0.0196 0.0196 
2000 mm ≤ Width < 4500mm 2 
 
0.0392         
   
          
H3 - Emergency Lighting 
 
0.0051           
Extent (SA building occ > 100) 
  
          
Exitways 4 
 
  0.0204 0.0204 0.0204 0.0204 
Open Paths and Exitways 5 
 
0.0255         
   
          
H4 - Refuge Areas 
 
0.0026           
Extent 
  
          
None 0 
 
0.000 0.000 0.000 0.000 0.000 
   
          
H5- Dead End Open Path (DEOP) Length 0.0199           
Range of DEOP Length 
  
          
45 < DEOP ≤ 60 m 1 
 
0.0199         
≤ 20 m 5 
 
  0.0995 0.0995 0.0995 0.0995 
   
          
H6 - Total Open Path (TOP) Length 
 
0.0199           
Range of TOP Length 
  
          
110 < TOP ≤ 140 m 1 
 
0.0199         
≤ 50 m 5 
 
  0.0995 0.0995 0.0995 0.0995 
   
          
H7 - Protected Path (PP) Length 
 
0.0272           
Range of PP Length 
  
          
45 < PP ≤ 60 m 3 
 
0.0816         
30 < PP ≤ 45 m 4 
 
  0.1088 0.1088 0.1088 0.1088 
   
          
H8 - Exitway Surface Finishes 
 
0.0112           
Extent 
  
          
SFI = 0, SDI ≤ 3, FI > 12 3 
 
  0.0336 0.0336 0.0336 0.0336 
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448         
   
          
H9 - Occupied Spaces Surface Finishes 0.0454           
Surface 
  
          
Ceilings 2 
 
0.0908 0.0908 0.0908 0.0908 0.0908 
   
          
H10 - Signage 
 
0.0051           
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Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
500 500 500 500 500 
Extent 
  
          
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153 0.0153 0.0153 0.0153 
Flashing Illuminated Exit Signs 5 
 
          
   
          
Total Fire Safety Features (FSF) 
 
0.8116 1.634 2.386 2.386 2.505 2.386 
   
          
Fire Safety Index 
 
1.00 2.396 3.149 3.149 3.267 3.149 
 
 
Appendix AH – Fire Safety Index Calculations – PG: WL (≤ 4m, ≤ 1000 occupants) 
Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
1000 1000 1000 1000 1000 
Density 
  
0.1 1/15 1/15 1/50 1/15 
Area m2 
 
10000 15000 15000 50000 15000 
Max. Occupants 
  
  667     667 
Height m 
 
< 4 3 m 3 m 3 m 3 m 
Alarm 
  
7 4, SP 4, SP 4, SP 4, SP 
 
AS Weighting           
BU1 - Purpose Group 
 
0.0332           
Working Purpose Groups 
  
          
Low Risk Commercial 5 
 
0.166 0.166       
Low Risk Industrial 5 
 
    0.166     
Low Risk Storage 5 
 
      0.166   
Offices 5           0.166 
   
          
BU2 - Building Escape Height 
 
0.0663           
< 4m 5 
 
0.3315 0.3315 0.3315 0.3315 0.3315 
   
          
BU3 - Occupant Numbers 
 
0.0221           
501 < Occ. No. ≤ 1000 2 
 
0.0442 0.0442 0.0442 0.0442 0.0442 
   
          
BU4 - Fire Hazard Category 
 
0.0663           
2 3 
 
0.1989 0.1989 0.1989 0.1989 0.1989 
   
          
Total Building Use Score (BUS) 
 
0.1879 0.7406 0.7406 0.7406 0.7406 0.7406 
   
          
   
          
Fire Safety Features 
  
          
 
AS Weighting           
A1 - Firecell Rating 
 
0.1504           
F Rating (Minutes)   
 
          
30 2 
 
0.3008 0.3008 0.3008 0.3008 0.3008 
   
          
A2 - Structural Fire Endurance Rating 0.0962           
30 1 
 
  0.0962 0.0962   0.0962 
60 2 
 
0.1924     0.1924   
   
          
B - Fire Alarm Type 
 
0.1176           
Alarm Type 
  
          
Type 4 Alarm - Automatic Alarm with Smoke Detectors 5 
 
0.588 0.588 0.588 0.588 0.588 
   
          
C1 - HVAC Control 
 
0.0368           
Smoke Control 
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Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
1000 1000 1000 1000 1000 
None 0 
 
0.000         
Automatic Shutdown 5 
 
  0.184 0.184 0.184 0.184 
   
          
C2 - Smoke Extraction 
 
0.0201           
Method 
  
          
None 0 
 
0.000         
Automatic Natural Ventilation 4 
 
  0.080 0.080 0.080 0.080 
   
          
C3 - Stairwell Pressurisation 
 
0.0201           
Protection 
  
          
No 0 
 
0.000 0.000 0.000 0.000 0.000 
   
          
D1 - Sprinkler System 
 
0.0713           
Type 
  
          
Wet Pipe Sprinkler System 5 
 
0.3565 0.3565 0.3565 0.3565 0.3565 
   
          
D2 - Water Supply 
 
0.0190           
Type 
  
          
Class C 2 
 
0.038         
Class A 5 
 
  0.095 0.095 0.095 0.095 
   
          
D3- Occupant Fire Fighting 
 
0.0048           
Type 
  
          
None 0 
 
0.000         
Fire Hose Reel and Extinguisher 5 
 
  0.024 0.024 0.024 0.024 
   
          
E - Emergency Power Supply 
 
0.0158           
Type 
  
          
None 0 
 
0.000 0.000 0.000 0.000 0.000 
   
          
F - Communication System 
 
0.0195           
Type 
  
          
None 0 
 
  0.000 0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195         
   
          
G1 - Alerting 
 
0.0266           
Type 
  
          
Telephone 1 
 
  0.0266 0.0266 0.0266 0.0266 
Direct Connection to Fire Service 5 
 
0.133         
   
          
G2 - (Firemen's) Lift control 
 
0.0157           
Provided 
  
          
No 0 
 
0.000 0.000 0.000 0.000 0.000 
   
          
G3 - Fire Fighting Access 
 
0.0221           
Type 
  
          
No Hydrant System or Hose Run > 75m 0 
 
  0.000 0.000   0.000 
Fire Hydrant System 5 
 
0.1105     0.1105   
   
          
H1 - Number of Escape Routes 
 
0.0196           
Required Number 
  
          
3 3 
 
0.0588         
≥ 4 4 
 
  0.0784 0.0784 0.0784 0.0784 
   
          
H2 - Width of Escape Routes 
 
0.0196           
Width 
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Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
1000 1000 1000 1000 1000 
1000 mm ≤ Width < 2000 mm 1 
 
  0.0196 0.0196 0.0196 0.0196 
2000 mm ≤ Width < 4500mm 2 
 
0.0392         
   
          
H3 - Emergency Lighting 
 
0.0051           
Extent (SA building occ > 100) 
  
          
Exitways 4 
 
  0.0204 0.0204 0.0204 0.0204 
Open Paths and Exitways 5 
 
0.0255         
   
          
H4 - Refuge Areas 
 
0.0026           
Extent 
  
          
None 0 
 
0.000 0.000 0.000 0.000 0.000 
   
          
H5- Dead End Open Path (DEOP) Length 0.0199           
Range of DEOP Length 
  
          
> 60 m 0 
 
0.000         
≤ 20 m 5 
 
  0.0995 0.0995 0.0995 0.0995 
   
          
H6 - Total Open Path (TOP) Length 
 
0.0199           
Range of TOP Length 
  
          
> 140 m 0 
 
0.000         
≤ 50 m 5 
 
  0.0995 0.0995 0.0995 0.0995 
   
          
H7 - Protected Path (PP) Length 
 
0.0272           
Range of PP Length 
  
          
45 < PP ≤ 60 m 3 
 
0.0816         
30 < PP ≤ 45 m 4 
 
  0.1088 0.1088 0.1088 0.1088 
   
          
H8 - Exitway Surface Finishes 
 
0.0112           
Extent 
  
          
SFI = 0, SDI ≤ 3, FI > 12 3 
 
  0.0336 0.0336 0.0336 0.0336 
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448         
   
          
H9 - Occupied Spaces Surface Finishes 0.0454           
Surface 
  
          
Ceilings 2 
 
0.0908 0.0908 0.0908 0.0908 0.0908 
   
          
H10 - Signage 
 
0.0051           
Extent 
  
          
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153 0.0153 0.0153 0.0153 
   
          
Total Fire Safety Features (FSF) 
 
0.8116 2.095 2.317 2.317 2.524 2.317 
   
          
Fire Safety Index 
 
1.00 2.835 3.058 3.058 3.265 3.058 
 
 
Appendix AI – Fire Safety Index Calculations – PG: WL (≤ 4m, ≤ 1200 occupants) 
Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
1200 1200 1200 1200 1200 
Density 
  
0.1 1/15 1/15 1/50 1/15 
Area m2 
 
12000 18000 18000 60000 18000 
Max. Occupants 
  
  667     667 
Height m 
 
< 4 3 m 3 m 3 m 3 m 
Alarm 
  
7 4, SP 4, SP 4, SP 4, SP 
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Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
1200 1200 1200 1200 1200 
 
AS Weighting           
BU1 - Purpose Group 
 
0.0332           
Working Purpose Groups 
  
          
Low Risk Commercial 5 
 
0.166 0.166       
Low Risk Industrial 5 
 
    0.166     
Low Risk Storage 5 
 
      0.166   
Offices 5           0.166 
   
          
BU2 - Building Escape Height 
 
0.0663           
< 4m 5 
 
0.3315 0.3315 0.3315 0.3315 0.3315 
   
          
BU3 - Occupant Numbers 
 
0.0221           
>1000 1 
 
0.0221   0.0221 0.0221   
501 < Occ. No. ≤ 1000 2 
 
  0.0442     0.0442 
   
          
BU4 - Fire Hazard Category 
 
0.0663           
2 3 
 
0.1989 0.1989 0.1989 0.1989 0.1989 
   
          
Total Building Use Score (BUS) 
 
0.1879 0.7185 0.7406 0.7185 0.7185 0.7406 
   
          
   
          
Fire Safety Features 
  
          
 
AS Weighting           
A1 - Firecell Rating 
 
0.1504           
F Rating (Minutes)   
 
          
30 2 
 
0.3008 0.3008 0.3008 0.3008 0.3008 
   
          
A2 - Structural Fire Endurance Rating 0.0962           
30 1 
 
  0.0962 0.0962   0.0962 
60 2 
 
0.1924     0.1924   
   
          
B - Fire Alarm Type 
 
0.1176           
Alarm Type 
  
          
Type 4 Alarm - Automatic Alarm with Smoke Detectors 5 
 
0.588 0.588 0.588 0.588 0.588 
   
          
C1 - HVAC Control 
 
0.0368           
Smoke Control 
  
          
None 0 
 
0.000         
Automatic Shutdown 5 
 
  0.184 0.184 0.184 0.184 
   
          
C2 - Smoke Extraction 
 
0.0201           
Method 
  
          
None 0 
 
0.000         
Automatic Natural Ventilation 4 
 
  0.080 0.080 0.080 0.080 
   
          
C3 - Stairwell Pressurisation 
 
0.0201           
Protection 
  
          
No 0 
 
0.000 0.000 0.000 0.000 0.000 
   
          
D1 - Sprinkler System 
 
0.0713           
Type 
  
          
Wet Pipe Sprinkler System 5 
 
0.3565 0.3565 0.3565 0.3565 0.3565 
   
          
D2 - Water Supply 
 
0.0190           
Type 
  
          
Class C 2 
 
0.038         
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Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
1200 1200 1200 1200 1200 
Class A 5 
 
  0.095 0.095 0.095 0.095 
   
          
D3- Occupant Fire Fighting 
 
0.0048           
Type 
  
          
None 0 
 
0.000         
Fire Hose Reel and Extinguisher 5 
 
  0.024 0.024 0.024 0.024 
   
          
E - Emergency Power Supply 
 
0.0158           
Type 
  
          
None 0 
 
0.000 0.000 0.000 0.000 0.000 
   
          
F - Communication System 
 
0.0195           
Type 
  
          
None 0 
 
  0.000 0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195         
   
          
G1 - Alerting 
 
0.0266           
Type 
  
          
Telephone 1 
 
  0.0266 0.0266 0.0266 0.0266 
Direct Connection to Fire Service 5 
 
0.133         
   
          
G2 - (Firemen's) Lift control 
 
0.0157           
Provided 
  
          
No 0 
 
0.000 0.000 0.000 0.000 0.000 
   
          
G3 - Fire Fighting Access 
 
0.0221           
Type 
  
          
No Hydrant System or Hose Run > 75m 0 
 
  0.000 0.000   0.000 
Fire Hydrant System 5 
 
0.1105     0.1105   
   
          
H1 - Number of Escape Routes 
 
0.0196           
Required Number 
  
          
≥ 4 4 
 
0.0784 0.0784 0.0784 0.0784 0.0784 
   
          
H2 - Width of Escape Routes 
 
0.0196           
Width 
  
          
1000 mm ≤ Width < 2000 mm 1 
 
  0.0196 0.0196 0.0196 0.0196 
2000 mm ≤ Width < 4500mm 2 
 
0.0392         
   
          
H3 - Emergency Lighting 
 
0.0051           
Extent (SA building occ > 100) 
  
          
Exitways 4 
 
  0.0204 0.0204 0.0204 0.0204 
Open Paths and Exitways 5 
 
0.0255         
   
          
H4 - Refuge Areas 
 
0.0026           
Extent 
  
          
None 0 
 
0.000 0.000 0.000 0.000 0.000 
   
          
H5- Dead End Open Path (DEOP) Length 0.0199           
Range of DEOP Length 
  
          
> 60 m 0 
 
0.000         
≤ 20 m 5 
 
  0.0995 0.0995 0.0995 0.0995 
   
          
H6 - Total Open Path (TOP) Length 
 
0.0199           
Range of TOP Length 
  
          
> 140 m 0 
 
0.000         
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Purpose Group 
  
WL B3 D3 J3 G1 
Occupants 
  
1200 1200 1200 1200 1200 
≤ 50 m 5 
 
  0.0995 0.0995 0.0995 0.0995 
   
          
H7 - Protected Path (PP) Length 
 
0.0272           
Range of PP Length 
  
          
45 < PP ≤ 60 m 3 
 
0.0816         
30 < PP ≤ 45 m 4 
 
  0.1088 0.1088 0.1088 0.1088 
   
          
H8 - Exitway Surface Finishes 
 
0.0112           
Extent 
  
          
SFI = 0, SDI ≤ 3, FI > 12 3 
 
  0.0336 0.0336 0.0336 0.0336 
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448         
   
          
H9 - Occupied Spaces Surface Finishes 0.0454           
Surface 
  
          
Ceilings 2 
 
0.0908 0.0908 0.0908 0.0908 0.0908 
   
          
H10 - Signage 
 
0.0051           
Extent 
  
          
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153 0.0153 0.0153 0.0153 
   
          
Total Fire Safety Features (FSF) 
 
0.8116 2.114 2.317 2.317 2.524 2.317 
   
          
Fire Safety Index 
 
1.00 2.833 3.058 3.036 3.243 3.058 
 
 
Appendix AJ – Fire Safety Index Calculations – PG: WM (0m, ≤ 50 occupants) 
Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
50 50 50 50 
Density 
  
0.1 1/15 1/15 1/50 
Area m2 
 
500 750 750 2500 
Height m 
 
0 0 m 0 m 0 m 
Alarm 
  
2af       
Storeys 
  
1 Single Single Single 
 
AS Weighting         
BU1 - Purpose Group 
 
0.0332 
 
      
Working Purpose Groups 
   
      
Moderate Risk Industrial 5 
  
0.166     
Moderate Risk Commercial 5   
 
  0.166   
Moderate Risk Storage 5   0.166     0.166 
Low Risk Commercial 5 
  
      
Low Risk Industrial 5 
  
      
Low Risk Storage 5 
  
      
Offices 5   
 
      
    
      
BU2 - Building Escape Height 
 
0.0663 
 
      
>58m 0 
  
      
46m < He ≤ 58m 1 
  
      
34m < He ≤ 46m 2 
  
      
25m < He ≤ 34m 3 
  
      
10m < He ≤ 25m 4 
  
      
4m < He ≤ 10m 5 
  
      
< 4m 5 
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Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
50 50 50 50 
0m 5 
 
0.3315 0.3315 0.3315 0.3315 
    
      
BU3 - Occupant Numbers 
 
0.0221 
 
      
>1000 1 
  
      
501 < Occ. No. ≤ 1000 2 
  
      
101 < Occ. No. ≤ 500 3 
  
      
51 < Occ. No. ≤ 100 4 
 
        
Occ. No. ≤ 50 5 
 
0.1105 0.1105 0.1105 0.1105 
    
      
BU4 - Fire Hazard Category 
 
0.0663 
 
      
4 0 
  
      
3 1 
 
0.0663 0.0663 0.0663 0.0663 
2 3 
  
      
1 5 
  
      
    
      
Total Building Use Score (BUS) 
 
0.1879 0.6743 0.6743 0.6743 0.6743 
    
      
    
      
Fire Safety Features 
   
      
 
AS Weighting 
 
      
A1 - Firecell Rating 
 
0.1504 
 
      
F Rating (Minutes)   
  
      
0 0 
 
0.000       
15 1 
  
      
30 2 
  
0.3008 0.3008 0.3008 
45 3 
  
      
60 4 
  
      
>60 5 
  
      
    
      
A2 - Structural Fire Endurance Rating 0.0962 
 
      
0 0 
  
      
30 1 
  
0.0962 0.0962   
60 2 
 
0.1924     0.1924 
90 3 
  
      
120 4 
 
        
>120 5 
  
      
    
      
B - Fire Alarm Type 
 
0.1176 
 
      
Alarm Type 
   
      
No Alarm 0 
 
0.000 0.000 0.000 0.000 
Type 2 Alarm - Manual Alarm 2 
 
        
Type 3 Alarm - Automatic Alarm with Heat Detectors 3 
  
      
Type 5 Alarm - Automatic Alarm with Heat and Local Smoke 
Detectors 4 
  
      
Type 4 Alarm - Automatic Alarm with Smoke Detectors 5 
  
      
    
      
C1 - HVAC Control 
 
0.0368 
 
      
Smoke Control 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
Manual Shutdown 2 
  
      
Automatic Shutdown 5 
  
      
    
      
C2 - Smoke Extraction 
 
0.0201 
 
      
Method 
   
      
None 0 
 
0.000       
Manual Natural Ventilation 1 
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Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
50 50 50 50 
Manual  Mechanical Extraction 2 
  
      
Automatic Natural Ventilation 4 
  
0.0804 0.0804 0.0804 
Automatic Mechanical Ventilation 5 
  
      
    
      
C3 - Stairwell Pressurisation 
 
0.0201 
 
      
Protection 
   
      
No 0 
 
0.000 0.000 0.000 0.000 
Yes 5 
 
        
    
      
D1 - Sprinkler System 
 
0.0713 
 
      
Type 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
Dry Pipe Sprinkler System 4 
  
      
Wet Pipe Sprinkler System 5 
  
      
    
      
D2 - Water Supply 
 
0.0190 
 
      
Type 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
Class C 2 
  
      
Class B 4 
  
      
Class A 5 
  
      
    
      
D3- Occupant Fire Fighting 
 
0.0048 
 
      
Type 
   
      
None 0 
 
0.000       
Fire Blanket 1 
  
      
Fire Extinguisher 3 
  
      
Fire Hose Reel 4 
  
      
Fire Hose Reel and Extinguisher 5 
  
0.024 0.024 0.024 
    
      
E - Emergency Power Supply 
 
0.0158 
 
      
Type 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
Emergency Power Supply 5 
  
      
    
      
F - Communication System 
 
0.0195 
 
      
Type 
   
      
None 0 
  
0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195       
Voice Communication System 3 
  
      
Fire Systems Centre 4 
  
      
Voice Communication System & Fire Systems Centre 5 
  
      
    
      
G1 - Alerting 
 
0.0266 
 
      
Type 
   
      
No means for alerting the Fire Service 0 
  
      
Telephone 1 
 
0.0266 0.0266 0.0266 0.0266 
Direct Connection via Security Firm 4 
  
      
Direct Connection to Fire Service 5 
  
      
    
      
G2 - (Firemen's) Lift control 
 
0.0157 
 
      
Provided 
   
      
No 0 
 
0.000 0.000 0.000 0.000 
Yes 5 
  
      
    
      
G3 - Fire Fighting Access 
 
0.0221 
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Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
50 50 50 50 
Type 
   
      
No Hydrant System or Hose Run > 75m 0 
  
      
Fire Hose Run < 75m 4 
 
0.0884 0.0884 0.0884   
Fire Hydrant System 5 
  
    0.1105 
    
      
H1 - Number of Escape Routes 
 
0.0196 
 
      
Required Number 
   
      
1 1 
 
0.0196       
2 2 
  
0.0392 0.0392 0.0392 
3 3 
  
      
≥ 4 4 
  
      
    
      
H2 - Width of Escape Routes 
 
0.0196 
 
      
Width 
   
      
Width < 1000 mm 0 
 
0.000       
1000 mm ≤ Width < 2000 mm 1 
  
0.0196 0.0196 0.0196 
2000 mm ≤ Width < 4500mm 2 
  
      
4500 mm ≤ Width < 9000mm 3 
  
      
9000mm ≤ Width 5 
  
      
    
      
H3 - Emergency Lighting 
 
0.0051 
 
      
Extent (SA building occ > 100) 
   
      
None 0 
  
0.000 0.000 0.000 
At Final Exit 2 
 
0.0102       
Exitways 4 
  
      
Open Paths and Exitways 5 
  
      
    
      
H4 - Refuge Areas 
 
0.0026 
 
      
Extent 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
In Staircase (< 6 persons capacity) 3 
  
      
Protected Lobby to Staircase (> 6 persons capacity) 5 
  
      
    
      
H5- Dead End Open Path (DEOP) Length 0.0199 
 
      
Range of DEOP Length 
   
      
> 60 m 0 
  
      
45 < DEOP ≤ 60 m 1 
  
      
30 < DEOP ≤ 45 m 2 
  
      
25 < DEOP ≤ 30 m 3 
  
      
20 < DEOP ≤ 25 m 4 
 
0.0796       
≤ 20 m 5 
  
0.0995 0.0995 0.0995 
    
      
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
      
Range of TOP Length 
   
      
> 140 m 0 
  
      
110 < TOP ≤ 140 m 1 
  
      
80 < TOP ≤ 110 m 2 
  
      
60 < TOP ≤ 80 m 3 
  
      
50 < TOP ≤ 60 m 4 
 
0.0796       
≤ 50 m 5 
  
0.0995 0.0995 0.0995 
    
      
H7 - Protected Path (PP) Length 
 
0.0272 
 
      
Range of PP Length 
   
      
> 90 m 0 
  
      
75 < PP ≤ 90 m 1 
  
      
60 < PP ≤ 75 m 2 
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Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
50 50 50 50 
45 < PP ≤ 60 m 3 
 
0.0816       
30 < PP ≤ 45 m 4 
  
0.1088 0.1088 0.1088 
PP ≤ 30 m 5 
 
        
    
      
H8 - Exitway Surface Finishes 
 
0.0112 
 
      
Extent 
   
      
SFI > 0, SDI > 3, FI > 12 0 
  
      
SFI = 0, SDI ≤ 3, FI > 12 3 
  
      
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 
No applied surface finishes, non-combustible surfaces 5 
  
      
    
      
H9 - Occupied Spaces Surface Finishes 0.0454 
 
      
Surface 
   
      
Walls and Ceilings 0 
  
      
Ceilings 1 
  
      
Ceilings 2 
  
0.0908 0.0908   
Walls and Ceilings (or Ceilings Only) 3 
 
0.1362       
Walls and Ceilings 4 
  
      
Walls and Ceilings 5 
  
    0.227 
    
      
H10 - Signage 
 
0.0051 
 
      
Extent 
   
      
None 0 
  
      
Fire Exit Signs 1 
  
0.0051 0.0051 0.0051 
Illuminated Fire Exit Signs 3 
 
0.0153       
Flashing Illuminated Exit Signs 5 
  
      
    
      
Total Fire Safety Features (FSF) 
 
0.8116 0.794 1.124 1.124 1.378 
    
      
Fire Safety Index 
 
1.00 1.468 1.798 1.798 2.053 
 
 
Appendix AK – Fire Safety Index Calculations – PG: WM (0m, ≤ 100 occupants) 
Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
100 100 100 100 
Density 
  
0.1 1/15 1/15 1/50 
Area m2 
 
1000 1500 1500 5000 
Height m 
 
0 0 m 0 m 0 m 
Alarm 
  
2af     SP 
Storeys 
  
1 Single Single Single 
 
AS Weighting         
BU1 - Purpose Group 
 
0.0332 
 
      
Working Purpose Groups 
   
      
Moderate Risk Industrial 5 
  
0.166     
Moderate Risk Commercial 5   
 
  0.166   
Moderate Risk Storage 5   0.166     0.166 
    
      
BU2 - Building Escape Height 
 
0.0663 
 
      
0m 5 
 
0.3315 0.3315 0.3315 0.3315 
    
      
BU3 - Occupant Numbers 
 
0.0221 
 
      
51 < Occ. No. ≤ 100 4 
 
0.0884 0.0884 0.0884 0.0884 
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Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
100 100 100 100 
BU4 - Fire Hazard Category 
 
0.0663 
 
      
3 1 
 
0.0663 0.0663 0.0663 0.0663 
    
      
Total Building Use Score (BUS) 
 
0.1879 0.6522 0.6522 0.6522 0.6522 
    
      
    
      
Fire Safety Features 
   
      
 
AS Weighting 
 
      
A1 - Firecell Rating 
 
0.1504 
 
      
F Rating (Minutes)   
  
      
0 0 
 
0.000       
30 2 
  
0.3008 0.3008 0.3008 
    
      
A2 - Structural Fire Endurance Rating 0.0962 
 
      
30 1 
  
0.0962 0.0962   
60 2 
 
0.1924     0.1924 
    
      
B - Fire Alarm Type 
 
0.1176 
 
      
Alarm Type 
   
      
No Alarm 0 
  
0.000 0.000 0.000 
Type 2 Alarm - Manual Alarm 2 
 
0.235       
    
      
C1 - HVAC Control 
 
0.0368 
 
      
Smoke Control 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
C2 - Smoke Extraction 
 
0.0201 
 
      
Method 
   
      
None 0 
 
0.000       
Automatic Natural Ventilation 4 
  
0.0804 0.0804 0.0804 
    
      
C3 - Stairwell Pressurisation 
 
0.0201 
 
      
Protection 
   
      
No 0 
 
0.000 0.000 0.000 0.000 
    
      
D1 - Sprinkler System 
 
0.0713 
 
      
Type 
   
      
None 0 
 
0.000 0.000 0.000   
Wet Pipe Sprinkler System 5 
  
    0.3565 
    
      
D2 - Water Supply 
 
0.0190 
 
      
Type 
   
      
None 0 
 
0.000 0.000 0.000   
Class A 5 
  
    0.095 
    
      
D3- Occupant Fire Fighting 
 
0.0048 
 
      
Type 
   
      
None 0 
 
0.000       
Fire Hose Reel and Extinguisher 5 
  
0.024 0.024 0.024 
    
      
E - Emergency Power Supply 
 
0.0158 
 
      
Type 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
F - Communication System 
 
0.0195 
 
      
Type 
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Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
100 100 100 100 
None 0 
  
0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195       
    
      
G1 - Alerting 
 
0.0266 
 
      
Type 
   
      
Telephone 1 
 
0.0266 0.0266 0.0266 0.0266 
    
      
G2 - (Firemen's) Lift control 
 
0.0157 
 
      
Provided 
   
      
No 0 
 
0.000 0.000 0.000 0.000 
    
      
G3 - Fire Fighting Access 
 
0.0221 
 
      
Type 
   
      
Fire Hose Run < 75m 4 
 
0.0884       
Fire Hydrant System 5 
  
0.1105 0.1105 0.1105 
    
      
H1 - Number of Escape Routes 
 
0.0196 
 
      
Required Number 
   
      
2 2 
 
0.0392 0.0392 0.0392 0.0392 
    
      
H2 - Width of Escape Routes 
 
0.0196 
 
      
Width 
   
      
Width < 1000 mm 0 
 
0.000       
1000 mm ≤ Width < 2000 mm 1 
  
0.0196 0.0196 0.0196 
    
      
H3 - Emergency Lighting 
 
0.0051 
 
      
Extent (SA building occ > 100) 
   
      
None 0 
  
0.000 0.000 0.000 
Open Paths and Exitways 5 
 
0.0255       
    
      
H4 - Refuge Areas 
 
0.0026 
 
      
Extent 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
H5- Dead End Open Path (DEOP) Length 0.0199 
 
      
Range of DEOP Length 
   
      
20 < DEOP ≤ 25 m 4 
 
0.0796       
≤ 20 m 5 
  
0.0995 0.0995 0.0995 
    
      
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
      
Range of TOP Length 
   
      
50 < TOP ≤ 60 m 4 
 
0.0796       
≤ 50 m 5 
  
0.0995 0.0995 0.0995 
    
      
H7 - Protected Path (PP) Length 
 
0.0272 
 
      
Range of PP Length 
   
      
45 < PP ≤ 60 m 3 
 
0.0816       
30 < PP ≤ 45 m 4 
  
0.1088 0.1088 0.1088 
    
      
H8 - Exitway Surface Finishes 
 
0.0112 
 
      
Extent 
   
      
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 
    
      
H9 - Occupied Spaces Surface Finishes 0.0454 
 
      
Surface 
   
      
Ceilings 2 
  
0.0908 0.0908 0.0908 
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Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
100 100 100 100 
Walls and Ceilings (or Ceilings Only) 3 
 
0.1362       
    
      
H10 - Signage 
 
0.0051 
 
      
Extent 
   
      
Fire Exit Signs 1 
  
0.0051 0.0051 0.0051 
Illuminated Fire Exit Signs 3 
 
0.0153       
    
      
Total Fire Safety Features (FSF) 
 
0.8116 1.064 1.146 1.146 1.694 
    
      
Fire Safety Index 
 
1.00 1.716 1.798 1.798 2.346 
 
 
Appendix AL – Fire Safety Index Calculations – PG: WM (0m, ≤ 500 occupants) 
Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
500 500 500 500 
Density 
  
0.1 1/15 1/15 1/50 
Area m2 
 
5000 7500 7500 25000 
Height m 
 
0 Single     
Alarm 
  
3f SP SP SP 
 
AS Weighting         
BU1 - Purpose Group 
 
0.0332 
 
      
Working Purpose Groups 
   
      
Moderate Risk Industrial 5 
  
0.166     
Moderate Risk Commercial 5   
 
  0.166   
Moderate Risk Storage 5   0.166     0.166 
    
      
BU2 - Building Escape Height 
 
0.0663 
 
      
0m 5 
 
0.332 0.3315 0.3315 0.3315 
    
      
BU3 - Occupant Numbers 
 
0.0221 
 
      
101 < Occ. No. ≤ 500 3 
 
0.066 0.0663 0.0663 0.0663 
    
      
BU4 - Fire Hazard Category 
 
0.0663 
 
      
3 1 
 
0.066 0.0663 0.0663 0.0663 
    
      
Total Building Use Score (BUS) 
 
0.1879 0.63 0.6301 0.6301 0.6301 
    
      
    
      
Fire Safety Features 
   
      
 
AS Weighting 
 
      
A1 - Firecell Rating 
 
0.1504 
 
      
F Rating (Minutes)   
  
      
0 0 
 
0.000       
30 2 
  
0.3008 0.3008 0.3008 
    
      
A2 - Structural Fire Endurance Rating 0.0962 
 
      
30 1 
  
0.0962 0.0962   
60 2 
 
0.192     0.1924 
    
      
B - Fire Alarm Type 
 
0.1176 
 
      
Alarm Type 
   
      
No Alarm 0 
  
0.000 0.000 0.000 
Type 3 Alarm - Automatic Alarm with Heat Detectors 3 
 
0.353       
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Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
500 500 500 500 
    
      
C1 - HVAC Control 
 
0.0368 
 
      
Smoke Control 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
C2 - Smoke Extraction 
 
0.0201 
 
      
Method 
   
      
None 0 
 
0.000       
Automatic Natural Ventilation 4 
  
0.0804 0.0804 0.0804 
    
      
C3 - Stairwell Pressurisation 
 
0.0201 
 
      
Protection 
   
      
No 0 
 
0.000 0.000 0.000 0.000 
    
      
D1 - Sprinkler System 
 
0.0713 
 
      
Type 
   
      
None 0 
 
0.000       
Wet Pipe Sprinkler System 5 
  
0.3565 0.3565 0.3565 
    
      
D2 - Water Supply 
 
0.0190 
 
      
Type 
   
      
None 0 
 
0.000       
Class A 5 
  
0.095 0.095 0.095 
    
      
D3- Occupant Fire Fighting 
 
0.0048 
 
      
Type 
   
      
None 0 
 
0.000       
Fire Hose Reel and Extinguisher 5 
  
0.024 0.024 0.024 
    
      
E - Emergency Power Supply 
 
0.0158 
 
      
Type 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
F - Communication System 
 
0.0195 
 
      
Type 
   
      
None 0 
  
0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.02       
    
      
G1 - Alerting 
 
0.0266 
 
      
Type 
   
      
Telephone 1 
 
0.027 0.0266 0.0266 0.0266 
    
      
G2 - (Firemen's) Lift control 
 
0.0157 
 
      
Provided 
   
      
No 0 
 
0.000 0.000 0.000 0.000 
    
      
G3 - Fire Fighting Access 
 
0.0221 
 
      
Type 
   
      
Fire Hydrant System 5 
 
0.111 0.1105 0.1105 0.1105 
    
      
H1 - Number of Escape Routes 
 
0.0196 
 
      
Required Number 
   
      
2 2 
 
0.039       
3 3 
  
0.0588 0.0588 0.0588 
    
      
H2 - Width of Escape Routes 
 
0.0196 
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Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
500 500 500 500 
Width 
   
      
1000 mm ≤ Width < 2000 mm 1 
 
0.0196 0.0196 0.0196 0.0196 
    
      
H3 - Emergency Lighting 
 
0.0051 
 
      
Extent (SA building occ > 100) 
   
      
Exitways 4 
  
0.0204 0.0204 0.0204 
Open Paths and Exitways 5 
 
0.026       
    
      
H4 - Refuge Areas 
 
0.0026 
 
      
Extent 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
H5- Dead End Open Path (DEOP) Length 0.0199 
 
      
Range of DEOP Length 
   
      
25 < DEOP ≤ 30 m 3 
 
0.06       
≤ 20 m 5 
  
0.0995 0.0995 0.0995 
    
      
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
      
Range of TOP Length 
   
      
60 < TOP ≤ 80 m 3 
 
0.06       
≤ 50 m 5 
  
0.0995 0.0995 0.0995 
    
      
H7 - Protected Path (PP) Length 
 
0.0272 
 
      
Range of PP Length 
   
      
45 < PP ≤ 60 m 3 
 
0.082       
30 < PP ≤ 45 m 4 
 
  0.1088 0.1088 0.1088 
PP ≤ 30 m 5 
 
        
    
      
H8 - Exitway Surface Finishes 
 
0.0112 
 
      
Extent 
   
      
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.045 0.0448 0.0448 0.0448 
    
      
H9 - Occupied Spaces Surface Finishes 0.0454 
 
      
Surface 
   
      
Ceilings 1 
  
0.0454 0.0454   
Ceilings 2 
  
    0.0908 
Walls and Ceilings (or Ceilings Only) 3 
 
0.136       
    
      
H10 - Signage 
 
0.0051 
 
      
Extent 
   
      
Illuminated Fire Exit Signs 3 
 
0.015 0.0153 0.0153 0.0153 
    
      
Total Fire Safety Features (FSF) 
 
0.8116 1.183 1.602 1.602 1.744 
    
      
Fire Safety Index 
 
1.00 1.814 2.232 2.232 2.374 
 
 
Appendix AM – Fire Safety Index Calculations – PG: WM (0m, ≤ 1000 occupants) 
Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
1000 1000 1000 1000 
Density 
  
0.1 1/15 1/15 1/50 
Area m2 
 
10000 15000 15000 50000 
Height m 
 
0       
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Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
1000 1000 1000 1000 
Alarm 
  
4 4, SP 4, SP 4, SP 
 
AS Weighting         
BU1 - Purpose Group 
 
0.0332 
 
      
Working Purpose Groups 
   
      
Moderate Risk Industrial 5 
  
0.166     
Moderate Risk Commercial 5   
 
  0.166   
Moderate Risk Storage 5   0.166     0.166 
    
      
BU2 - Building Escape Height 
 
0.0663 
 
      
0m 5 
 
0.3315 0.3315 0.3315 0.3315 
    
      
BU3 - Occupant Numbers 
 
0.0221 
 
      
501 < Occ. No. ≤ 1000 2 
 
0.0442 0.0442 0.0442 0.0442 
    
      
BU4 - Fire Hazard Category 
 
0.0663 
 
      
3 1 
 
0.0663 0.0663 0.0663 0.0663 
    
      
Total Building Use Score (BUS) 
 
0.1879 0.608 0.608 0.608 0.608 
    
      
    
      
Fire Safety Features 
   
      
 
AS Weighting 
 
      
A1 - Firecell Rating 
 
0.1504 
 
      
F Rating (Minutes)   
  
      
0 0 
 
0.000       
30 2 
  
0.3008 0.3008 0.3008 
    
      
A2 - Structural Fire Endurance Rating 0.0962 
 
      
30 1 
  
0.0962 0.0962   
60 2 
 
0.1924     0.1924 
    
      
B - Fire Alarm Type 
 
0.1176 
 
      
Alarm Type 
   
      
Type 4 Alarm - Automatic Alarm with Smoke Detectors 5 
 
0.588 0.588 0.588 0.588 
    
      
C1 - HVAC Control 
 
0.0368 
 
      
Smoke Control 
   
      
None 0 
 
0.000       
Automatic Shutdown 5 
  
0.184 0.184 0.184 
    
      
C2 - Smoke Extraction 
 
0.0201 
 
      
Method 
   
      
None 0 
 
0.000       
Automatic Natural Ventilation 4 
  
0.0804 0.0804 0.0804 
    
      
C3 - Stairwell Pressurisation 
 
0.0201 
 
      
Protection 
   
      
No 0 
 
0.000 0.000 0.000 0.000 
    
      
D1 - Sprinkler System 
 
0.0713 
 
      
Type 
   
      
None 0 
 
0.000       
Wet Pipe Sprinkler System 5 
  
0.3565 0.3565 0.357 
    
      
D2 - Water Supply 
 
0.0190 
 
      
Type 
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Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
1000 1000 1000 1000 
None 0 
 
0.000       
Class A 5 
  
0.095 0.095 0.095 
    
      
D3- Occupant Fire Fighting 
 
0.0048 
 
      
Type 
   
      
None 0 
 
0.000       
Fire Hose Reel and Extinguisher 5 
  
0.024 0.024 0.024 
    
      
E - Emergency Power Supply 
 
0.0158 
 
      
Type 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
F - Communication System 
 
0.0195 
 
      
Type 
   
      
None 0 
  
0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195       
    
      
G1 - Alerting 
 
0.0266 
 
      
Type 
   
      
Telephone 1 
 
0.0266 0.0266 0.0266 0.0266 
    
      
G2 - (Firemen's) Lift control 
 
0.0157 
 
      
Provided 
   
      
No 0 
 
0.000 0.000 0.000 0.000 
    
      
G3 - Fire Fighting Access 
 
0.0221 
 
      
Type 
   
      
Fire Hydrant System 5 
 
0.1105 0.1105 0.1105 0.1105 
    
      
H1 - Number of Escape Routes 
 
0.0196 
 
      
Required Number 
   
      
3 3 
 
0.0588       
≥ 4 4 
  
0.0784 0.0784 0.0784 
    
      
H2 - Width of Escape Routes 
 
0.0196 
 
      
Width 
   
      
1000 mm ≤ Width < 2000 mm 1 
  
0.0196 0.0196 0.0196 
2000 mm ≤ Width < 4500mm 2 
 
0.0392       
    
      
H3 - Emergency Lighting 
 
0.0051 
 
      
Extent (SA building occ > 100) 
   
      
Exitways 4 
 
  0.0204 0.0204 0.0204 
Open Paths and Exitways 5 
 
0.0255       
    
      
H4 - Refuge Areas 
 
0.0026 
 
      
Extent 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
H5- Dead End Open Path (DEOP) Length 0.0199 
 
      
Range of DEOP Length 
   
      
45 < DEOP ≤ 60 m 1 
 
0.0199       
≤ 20 m 5 
  
0.0995 0.0995 0.0995 
    
      
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
      
Range of TOP Length 
   
      
110 < TOP ≤ 140 m 1 
 
0.0199       
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Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
1000 1000 1000 1000 
≤ 50 m 5 
  
0.0995 0.0995 0.0995 
    
      
H7 - Protected Path (PP) Length 
 
0.0272 
 
      
Range of PP Length 
   
      
45 < PP ≤ 60 m 3 
 
0.0816       
30 < PP ≤ 45 m 4 
 
  0.1088 0.1088 0.1088 
    
      
H8 - Exitway Surface Finishes 
 
0.0112 
 
      
Extent 
   
      
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 
    
      
H9 - Occupied Spaces Surface Finishes 0.0454 
 
      
Surface 
   
      
Ceilings 1 
  
0.0454 0.0454   
Ceilings 2 
  
    0.0908 
Walls and Ceilings (or Ceilings Only) 3 
 
0.1362       
    
      
H10 - Signage 
 
0.0051 
 
      
Extent 
   
      
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153 0.0153 0.0153 
    
      
Total Fire Safety Features (FSF) 
 
0.8116 1.378 2.394 2.394 2.535 
    
      
Fire Safety Index 
 
1.00 1.986 3.002 3.002 3.143 
 
 
Appendix AN – Fire Safety Index Calculations – PG: WM (0m, ≤ 1200 occupants) 
Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
1200 1200 1200 1200 
Density 
  
0.1 1/15 1/15 1/50 
Area m2 
 
12000 18000 18000 60000 
Alarm 
  
7 4, SP 4, SP 4, SP 
Height 
  
0 0 m 0 m 0 m 
 
AS Weighting         
BU1 - Purpose Group 
 
0.0332         
Working Purpose Groups 
  
        
Moderate Risk Industrial 5 
 
  0.166     
Moderate Risk Commercial 5       0.166   
Moderate Risk Storage 5   0.166     0.166 
   
        
BU2 - Building Escape Height 
 
0.0663         
0m 5 
 
0.3315 0.3315 0.3315 0.3315 
   
        
BU3 - Occupant Numbers 
 
0.0221         
>1000 1 
 
0.0221 0.0221 0.0221 0.0221 
   
        
BU4 - Fire Hazard Category 
 
0.0663         
3 1 
 
0.0663 0.0663 0.0663 0.0663 
   
        
Total Building Use Score (BUS) 
 
0.1879 0.5859 0.5859 0.5859 0.5859 
   
        
   
        
Fire Safety Features 
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Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
1200 1200 1200 1200 
 
AS Weighting         
A1 - Firecell Rating 
 
0.1504         
F Rating (Minutes)   
 
        
0 0 
 
0.000       
30 2 
 
  0.3008 0.3008 0.3008 
   
        
A2 - Structural Fire Endurance Rating 0.0962         
30 1 
 
  0.0962 0.0962   
60 2 
 
0.1924     0.1924 
   
        
B - Fire Alarm Type 
 
0.1176         
Alarm Type 
  
        
Type 4 Alarm - Automatic Alarm with Smoke Detectors 5 
 
0.588 0.588 0.588 0.588 
   
        
C1 - HVAC Control 
 
0.0368         
Smoke Control 
  
        
None 0 
 
0.000       
Automatic Shutdown 5 
 
  0.184 0.184 0.184 
   
        
C2 - Smoke Extraction 
 
0.0201         
Method 
  
        
None 0 
 
0.000       
Automatic Natural Ventilation 4 
 
  0.0804 0.0804 0.0804 
Automatic Mechanical Ventilation 5 
 
        
   
        
C3 - Stairwell Pressurisation 
 
0.0201         
Protection 
  
        
No 0 
 
0.000 0.000 0.000 0.000 
   
        
D1 - Sprinkler System 
 
0.0713         
Type 
  
        
Wet Pipe Sprinkler System 5 
 
0.3565 0.3565 0.3565 0.3565 
   
        
D2 - Water Supply 
 
0.0190         
Type 
  
        
Class C 2 
 
0.038       
Class A 5 
 
  0.095 0.095 0.095 
   
        
D3- Occupant Fire Fighting 
 
0.0048         
Type 
  
        
None 0 
 
0.000       
Fire Hose Reel and Extinguisher 5 
 
  0.024 0.024 0.024 
   
        
E - Emergency Power Supply 
 
0.0158         
Type 
  
        
None 0 
 
0.000 0.000 0.000 0.000 
   
        
F - Communication System 
 
0.0195         
Type 
  
        
None 0 
 
  0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195       
   
        
G1 - Alerting 
 
0.0266         
Type 
  
        
No means for alerting the Fire Service 0 
 
        
Telephone 1 
 
  0.0266 0.0266 0.0266 
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Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
1200 1200 1200 1200 
Direct Connection to Fire Service 5 
 
0.133       
   
        
G2 - (Firemen's) Lift control 
 
0.0157         
Provided 
  
        
No 0 
 
0.000 0.000 0.000 0.000 
   
        
G3 - Fire Fighting Access 
 
0.0221         
Type 
  
        
Fire Hydrant System 5 
 
0.1105 0.1105 0.1105 0.1105 
   
        
H1 - Number of Escape Routes 
 
0.0196         
Required Number 
  
        
≥ 4 4 
 
0.0784 0.0784 0.0784 0.0784 
   
        
H2 - Width of Escape Routes 
 
0.0196         
Width 
  
        
1000 mm ≤ Width < 2000 mm 1 
 
  0.0196 0.0196 0.0196 
2000 mm ≤ Width < 4500mm 2 
 
0.0392       
   
        
H3 - Emergency Lighting 
 
0.0051         
Extent (SA building occ > 100) 
  
        
Exitways 4 
 
  0.0204 0.0204 0.0204 
Open Paths and Exitways 5 
 
0.0255       
   
        
H4 - Refuge Areas 
 
0.0026         
Extent 
  
        
None 0 
 
0.000 0.000 0.000 0.000 
   
        
H5- Dead End Open Path (DEOP) Length 0.0199         
Range of DEOP Length 
  
        
> 60 m 0 
 
0.000       
≤ 20 m 5 
 
  0.0995 0.0995 0.0995 
   
        
H6 - Total Open Path (TOP) Length 
 
0.0199         
Range of TOP Length 
  
        
> 140 m 0 
 
0.000       
≤ 50 m 5 
 
  0.0995 0.0995 0.0995 
   
        
H7 - Protected Path (PP) Length 
 
0.0272         
Range of PP Length 
  
        
45 < PP ≤ 60 m 3 
 
0.0816       
30 < PP ≤ 45 m 4 
 
  0.1088 0.1088 0.1088 
PP ≤ 30 m 5 
 
        
   
        
H8 - Exitway Surface Finishes 
 
0.0112         
Extent 
  
        
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 
No applied surface finishes, non-combustible surfaces 5 
 
        
   
        
H9 - Occupied Spaces Surface Finishes 0.0454         
Surface 
  
        
Ceilings 1 
 
0.0454 0.0454 0.0454   
Ceilings 2 
 
      0.0908 
Walls and Ceilings 5 
 
        
   
        
H10 - Signage 
 
0.0051         
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Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
1200 1200 1200 1200 
Extent 
  
        
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153 0.0153 0.0153 
Flashing Illuminated Exit Signs 5 
 
        
   
        
Total Fire Safety Features (FSF) 
 
0.8116 1.768 2.394 2.394 2.535 
   
        
Fire Safety Index 
 
1.00 2.354 2.980 2.980 3.121 
 
 
Appendix AO – Fire Safety Index Calculations – PG: WM (≤ 4m, ≤ 50 occupants) 
Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
50 50 50 50 
Density 
  
0.1 1/15 1/15 1/50 
Area m2 
 
500 750 750 2500 
Height m 
 
< 4 3 m 3 m 3 m 
Alarm 
  
2af       
Storeys 
  
2 Double Double Double 
 
AS Weighting         
BU1 - Purpose Group 
 
0.0332 
 
      
Working Purpose Groups 
   
      
Moderate Risk Industrial 5 
  
0.166     
Moderate Risk Commercial 5   
 
  0.166   
Moderate Risk Storage 5   0.166     0.166 
    
      
BU2 - Building Escape Height 
 
0.0663 
 
      
< 4m 5 
 
0.3315 0.3315 0.3315 0.3315 
    
      
BU3 - Occupant Numbers 
 
0.0221 
 
      
Occ. No. ≤ 50 5 
 
0.1105 0.1105 0.1105 0.1105 
    
      
BU4 - Fire Hazard Category 
 
0.0663 
 
      
3 1 
 
0.0663 0.0663 0.0663 0.0663 
    
      
Total Building Use Score (BUS) 
 
0.1879 0.6743 0.6743 0.6743 0.6743 
    
      
    
      
Fire Safety Features 
   
      
 
AS Weighting 
 
      
A1 - Firecell Rating 
 
0.1504 
 
      
F Rating (Minutes)   
  
      
60 4 
 
0.6016 0.6016 0.6016 0.6016 
    
      
A2 - Structural Fire Endurance Rating 0.0962 
 
      
30 1 
  
0.0962 0.0962   
60 2 
  
    0.1924 
120 4 
 
0.3848       
    
      
B - Fire Alarm Type 
 
0.1176 
 
      
Alarm Type 
   
      
No Alarm 0 
 
0.000 0.000 0.000 0.000 
    
      
C1 - HVAC Control 
 
0.0368 
 
      
Smoke Control 
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Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
50 50 50 50 
None 0 
 
0.000     0.000 
Automatic Shutdown 5 
  
0.184 0.184   
    
      
C2 - Smoke Extraction 
 
0.0201 
 
      
Method 
   
      
None 0 
 
0.000       
Automatic Natural Ventilation 4 
  
0.0804 0.0804 0.0804 
    
      
C3 - Stairwell Pressurisation 
 
0.0201 
 
      
Protection 
   
      
No 0 
 
0.000 0.000 0.000 0.000 
    
      
D1 - Sprinkler System 
 
0.0713 
 
      
Type 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
D2 - Water Supply 
 
0.0190 
 
      
Type 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
D3- Occupant Fire Fighting 
 
0.0048 
 
      
Type 
   
      
None 0 
 
0.000       
Fire Hose Reel and Extinguisher 5 
  
0.024 0.024 0.024 
    
      
E - Emergency Power Supply 
 
0.0158 
 
      
Type 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
F - Communication System 
 
0.0195 
 
      
Type 
   
      
None 0 
  
0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195       
    
      
G1 - Alerting 
 
0.0266 
 
      
Type 
   
      
No means for alerting the Fire Service 0 
  
      
Telephone 1 
 
0.0266 0.0266 0.0266 0.0266 
    
      
G2 - (Firemen's) Lift control 
 
0.0157 
 
      
Provided 
   
      
No 0 
 
0.000 0.000 0.000 0.000 
    
      
G3 - Fire Fighting Access 
 
0.0221 
 
      
Type 
   
      
Fire Hose Run < 75m 4 
 
0.0884       
Fire Hydrant System 5 
  
0.1105 0.1105 0.1105 
    
      
H1 - Number of Escape Routes 
 
0.0196 
 
      
Required Number 
   
      
1 1 
 
0.0196       
2 2 
 
  0.0392 0.0392 0.0392 
    
      
H2 - Width of Escape Routes 
 
0.0196 
 
      
Width 
   
      
Width < 1000 mm 0 
 
0.000       
217 
 
Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
50 50 50 50 
1000 mm ≤ Width < 2000 mm 1 
  
0.0196 0.0196 0.0196 
    
      
H3 - Emergency Lighting 
 
0.0051 
 
      
Extent (SA building occ > 100) 
   
      
None 0 
  
0.000 0.000 0.000 
Exitways 4 
 
0.0204       
    
      
H4 - Refuge Areas 
 
0.0026 
 
      
Extent 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
H5- Dead End Open Path (DEOP) Length 0.0199 
 
      
Range of DEOP Length 
   
      
20 < DEOP ≤ 25 m 4 
 
0.0796       
≤ 20 m 5 
  
0.0995 0.0995 0.0995 
    
      
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
      
Range of TOP Length 
   
      
50 < TOP ≤ 60 m 4 
 
0.0796       
≤ 50 m 5 
  
0.0995 0.0995 0.0995 
    
      
H7 - Protected Path (PP) Length 
 
0.0272 
 
      
Range of PP Length 
   
      
60 < PP ≤ 75 m 2 
  
      
45 < PP ≤ 60 m 3 
 
0.0816       
30 < PP ≤ 45 m 4 
  
0.1088 0.1088 0.1088 
    
      
H8 - Exitway Surface Finishes 
 
0.0112 
 
      
Extent 
   
      
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 
    
      
H9 - Occupied Spaces Surface Finishes 0.0454 
 
      
Surface 
   
      
Ceilings 2 
  
0.0908 0.0908   
Walls and Ceilings (or Ceilings Only) 3 
 
0.1362       
Walls and Ceilings 5 
  
    0.227 
    
      
H10 - Signage 
 
0.0051 
 
      
Extent 
   
      
Fire Exit Signs 1 
  
0.0051 0.0051 0.0051 
Illuminated Fire Exit Signs 3 
 
0.0153       
Flashing Illuminated Exit Signs 5 
  
      
    
      
Total Fire Safety Features (FSF) 
 
0.8116 1.598 1.631 1.631 1.679 
    
      
Fire Safety Index 
 
1.00 2.272 2.305 2.305 2.353 
 
 
Appendix AP – Fire Safety Index Calculations – PG: WM (≤ 4m, ≤ 100 occupants) 
Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
100 100 100 100 
Density 
  
0.1 1/15 1/15 1/50 
Area m2 
 
1000 1500 1500 5000 
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Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
100 100 100 100 
Height m 
 
< 4 3 m 3 m 3 m 
Alarm 
  
2af     SP 
Storeys 
  
2 Double Double Double 
 
AS Weighting         
BU1 - Purpose Group 
 
0.0332 
 
      
Working Purpose Groups 
   
      
Moderate Risk Industrial 5 
  
0.166     
Moderate Risk Commercial 5   
 
  0.166   
Moderate Risk Storage 5   0.166     0.166 
    
      
BU2 - Building Escape Height 
 
0.0663 
 
      
< 4m 5 
 
0.3315 0.3315 0.3315 0.3315 
    
      
BU3 - Occupant Numbers 
 
0.0221 
 
      
51 < Occ. No. ≤ 100 4 
 
0.0884 0.0884 0.0884 0.0884 
    
      
BU4 - Fire Hazard Category 
 
0.0663 
 
      
3 1 
 
0.0663 0.0663 0.0663 0.0663 
    
      
Total Building Use Score (BUS) 
 
0.1879 0.6522 0.6522 0.6522 0.6522 
    
      
    
      
Fire Safety Features 
   
      
 
AS Weighting 
 
      
A1 - Firecell Rating 
 
0.1504 
 
      
F Rating (Minutes)   
  
      
60 4 
 
0.6016 0.6016 0.6016 0.6016 
    
      
A2 - Structural Fire Endurance Rating 0.0962 
 
      
0 0 
  
      
30 1 
  
0.0962 0.0962   
60 2 
  
    0.1924 
120 4 
 
0.3848       
    
      
B - Fire Alarm Type 
 
0.1176 
 
      
Alarm Type 
   
      
No Alarm 0 
 
  0.000 0.000 0.000 
Type 2 Alarm - Manual Alarm 2 
 
0.235       
    
      
C1 - HVAC Control 
 
0.0368 
 
      
Smoke Control 
   
      
None 0 
 
0.000     0.000 
Automatic Shutdown 5 
  
0.184 0.184   
    
      
C2 - Smoke Extraction 
 
0.0201 
 
      
Method 
   
      
None 0 
 
0.000       
Automatic Natural Ventilation 4 
  
0.0804 0.0804 0.0804 
    
      
C3 - Stairwell Pressurisation 
 
0.0201 
 
      
Protection 
   
      
No 0 
 
0.000 0.000 0.000 0.000 
    
      
D1 - Sprinkler System 
 
0.0713 
 
      
Type 
   
      
None 0 
 
0.000 0.000 0.000   
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Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
100 100 100 100 
Wet Pipe Sprinkler System 5 
  
    0.3565 
    
      
D2 - Water Supply 
 
0.0190 
 
      
Type 
   
      
None 0 
 
0.000 0.000 0.000   
Class A 5 
  
    0.095 
    
      
D3- Occupant Fire Fighting 
 
0.0048 
 
      
Type 
   
      
None 0 
 
0.000       
Fire Hose Reel and Extinguisher 5 
  
0.024 0.024 0.024 
    
      
E - Emergency Power Supply 
 
0.0158 
 
      
Type 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
F - Communication System 
 
0.0195 
 
      
Type 
   
      
None 0 
  
0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195       
    
      
G1 - Alerting 
 
0.0266 
 
      
Type 
   
      
No means for alerting the Fire Service 0 
  
      
Telephone 1 
 
0.0266 0.0266 0.0266 0.0266 
    
      
G2 - (Firemen's) Lift control 
 
0.0157 
 
      
Provided 
   
      
No 0 
 
0.000 0.000 0.000 0.000 
    
      
G3 - Fire Fighting Access 
 
0.0221 
 
      
Type 
   
      
Fire Hose Run < 75m 4 
 
0.0884       
Fire Hydrant System 5 
  
0.1105 0.1105 0.1105 
    
      
H1 - Number of Escape Routes 
 
0.0196 
 
      
Required Number 
   
      
2 2 
 
0.0392 0.0392 0.0392 0.0392 
    
      
H2 - Width of Escape Routes 
 
0.0196 
 
      
Width 
   
      
Width < 1000 mm 0 
 
0.000       
1000 mm ≤ Width < 2000 mm 1 
  
0.0196 0.0196 0.0196 
    
      
H3 - Emergency Lighting 
 
0.0051 
 
      
Extent (SA building occ > 100) 
   
      
Exitways 4 
 
  0.0204 0.0204 0.0204 
Open Paths and Exitways 5 
 
0.0255       
    
      
H4 - Refuge Areas 
 
0.0026 
 
      
Extent 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
H5- Dead End Open Path (DEOP) Length 0.0199 
 
      
Range of DEOP Length 
   
      
20 < DEOP ≤ 25 m 4 
 
0.0796       
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Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
100 100 100 100 
≤ 20 m 5 
  
0.0995 0.0995 0.0995 
    
      
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
      
Range of TOP Length 
   
      
50 < TOP ≤ 60 m 4 
 
0.0796       
≤ 50 m 5 
  
0.0995 0.0995 0.0995 
    
      
H7 - Protected Path (PP) Length 
 
0.0272 
 
      
Range of PP Length 
   
      
45 < PP ≤ 60 m 3 
 
0.0816       
30 < PP ≤ 45 m 4 
  
0.1088 0.1088 0.1088 
    
      
H8 - Exitway Surface Finishes 
 
0.0112 
 
      
Extent 
   
      
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 
    
      
H9 - Occupied Spaces Surface Finishes 0.0454 
 
      
Surface 
   
      
Ceilings 2 
  
0.0908 0.0908 0.0908 
Walls and Ceilings (or Ceilings Only) 3 
 
0.1362       
    
      
H10 - Signage 
 
0.0051 
 
      
Extent 
   
      
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153 0.0153 0.0153 
Flashing Illuminated Exit Signs 5 
  
      
    
      
Total Fire Safety Features (FSF) 
 
0.8116 1.858 1.661 1.661 2.025 
    
      
Fire Safety Index 
 
1.00 2.510 2.313 2.313 2.677 
 
 
Appendix AQ – Fire Safety Index Calculations – PG: WM (≤ 4m, ≤ 500 occupants) 
Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
500 500 500 500 
Density 
  
0.1 1/15 1/15 1/50 
Area m2 
 
5000 7500 7500 25000 
Height m 
 
< 4 Double 5000 5000 
Max. Occupants 
   
  333 100 
Alarm 
  
3f SP SP SP 
 
AS Weighting         
BU1 - Purpose Group 
 
0.0332 
 
      
Working Purpose Groups 
   
      
Moderate Risk Industrial 5 
  
0.166     
Moderate Risk Commercial 5   
 
  0.166   
Moderate Risk Storage 5   0.166     0.166 
    
      
BU2 - Building Escape Height 
 
0.0663 
 
      
< 4m 5 
 
0.3315 0.3315 0.3315 0.3315 
    
      
BU3 - Occupant Numbers 
 
0.0221 
 
      
101 < Occ. No. ≤ 500 3 
 
0.0663 0.0663 0.0663   
51 < Occ. No. ≤ 100 4 
 
      0.0884 
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Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
500 500 500 500 
BU4 - Fire Hazard Category 
 
0.0663 
 
      
3 1 
 
0.0663 0.0663 0.0663 0.0663 
    
      
Total Building Use Score (BUS) 
 
0.1879 0.6301 0.6301 0.6301 0.6522 
    
      
    
      
Fire Safety Features 
   
      
 
AS Weighting 
 
      
A1 - Firecell Rating 
 
0.1504 
 
      
F Rating (Minutes)   
  
      
60 4 
 
0.6016 0.6016 0.6016 0.6016 
    
      
A2 - Structural Fire Endurance Rating 0.0962 
 
      
30 1 
  
0.0962 0.0962   
60 2 
  
    0.1924 
120 4 
 
0.3848       
    
      
B - Fire Alarm Type 
 
0.1176 
 
      
Alarm Type 
   
      
No Alarm 0 
 
  0.000 0.000 0.000 
Type 3 Alarm - Automatic Alarm with Heat Detectors 3 
 
0.3528       
    
      
C1 - HVAC Control 
 
0.0368 
 
      
Smoke Control 
   
      
None 0 
 
0.000     0.000 
Automatic Shutdown 5 
  
0.184 0.184   
    
      
C2 - Smoke Extraction 
 
0.0201 
 
      
Method 
   
      
None 0 
 
0.000       
Automatic Natural Ventilation 4 
  
0.0804 0.0804 0.0804 
    
      
C3 - Stairwell Pressurisation 
 
0.0201 
 
      
Protection 
   
      
No 0 
 
0.000 0.000 0.000 0.000 
    
      
D1 - Sprinkler System 
 
0.0713 
 
      
Type 
   
      
None 0 
 
0.000       
Wet Pipe Sprinkler System 5 
  
0.3565 0.3565 0.3565 
    
      
D2 - Water Supply 
 
0.0190 
 
      
Type 
   
      
None 0 
 
0.000       
Class A 5 
  
0.095 0.095 0.095 
    
      
D3- Occupant Fire Fighting 
 
0.0048 
 
      
Type 
   
      
None 0 
 
0.000       
Fire Hose Reel and Extinguisher 5 
  
0.024 0.024 0.024 
    
      
E - Emergency Power Supply 
 
0.0158 
 
      
Type 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
F - Communication System 
 
0.0195 
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Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
500 500 500 500 
Type 
   
      
None 0 
  
0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195       
    
      
G1 - Alerting 
 
0.0266 
 
      
Type 
   
      
No means for alerting the Fire Service 0 
  
      
Telephone 1 
 
0.0266 0.0266 0.0266 0.0266 
    
      
G2 - (Firemen's) Lift control 
 
0.0157 
 
      
Provided 
   
      
No 0 
 
0.000 0.000 0.000 0.000 
    
      
G3 - Fire Fighting Access 
 
0.0221 
 
      
Type 
   
      
Fire Hydrant System 5 
 
0.1105 0.1105 0.1105 0.1105 
    
      
H1 - Number of Escape Routes 
 
0.0196 
 
      
Required Number 
   
      
2 2 
 
0.0392       
3 3 
  
0.0588 0.0588 0.0588 
    
      
H2 - Width of Escape Routes 
 
0.0196 
 
      
Width 
   
      
1000 mm ≤ Width < 2000 mm 1 
 
0.0196 0.0196 0.0196 0.0196 
    
      
H3 - Emergency Lighting 
 
0.0051 
 
      
Extent (SA building occ > 100) 
   
      
Exitways 4 
 
  0.0204 0.0204 0.0204 
Open Paths and Exitways 5 
 
0.0255       
    
      
H4 - Refuge Areas 
 
0.0026 
 
      
Extent 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
H5- Dead End Open Path (DEOP) Length 0.0199 
 
      
Range of DEOP Length 
   
      
25 < DEOP ≤ 30 m 3 
 
0.0597       
≤ 20 m 5 
  
0.0995 0.0995 0.0995 
    
      
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
      
Range of TOP Length 
   
      
60 < TOP ≤ 80 m 3 
 
0.0597       
≤ 50 m 5 
  
0.0995 0.0995 0.0995 
    
      
H7 - Protected Path (PP) Length 
 
0.0272 
 
      
Range of PP Length 
   
      
45 < PP ≤ 60 m 3 
 
0.0816       
30 < PP ≤ 45 m 4 
  
0.1088 0.1088 0.1088 
    
      
H8 - Exitway Surface Finishes 
 
0.0112 
 
      
Extent 
   
      
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 
    
      
H9 - Occupied Spaces Surface Finishes 0.0454 
 
      
Surface 
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Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
500 500 500 500 
Ceilings 1 
  
0.0454 0.0454   
Ceilings 2 
  
    0.0908 
Walls and Ceilings (or Ceilings Only) 3 
 
0.1362        
    
      
H10 - Signage 
 
0.0051 
 
      
Extent 
   
      
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153 0.0153 0.0153 
    
      
Total Fire Safety Features (FSF) 
 
0.8116 1.977 2.087 2.087 2.045 
    
      
Fire Safety Index 
 
1.00 2.608 2.717 2.717 2.697 
 
 
Appendix AR – Fire Safety Index Calculations – PG: WM (≤ 4m, ≤ 1000 occupants) 
Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
1000 1000 1000 1000 
Density 
  
0.1 1/15 1/15 1/50 
Area m2 
 
10000 15000 15000 50000 
Height m 
 
< 4 10000 5000 5000 
Max. Occupants 
   
667 333 100 
Alarm 
  
4 4, SP 4, SP 4, SP 
 
AS Weighting         
BU1 - Purpose Group 
 
0.0332 
 
      
Working Purpose Groups 
   
      
Moderate Risk Industrial 5 
  
0.166     
Moderate Risk Commercial 5   
 
  0.166   
Moderate Risk Storage 5   0.166     0.166 
    
      
BU2 - Building Escape Height 
 
0.0663 
 
      
< 4m 5 
 
0.3315 0.3315 0.3315 0.3315 
    
      
BU3 - Occupant Numbers 
 
0.0221 
 
      
501 < Occ. No. ≤ 1000 2 
 
0.0442 0.0442     
101 < Occ. No. ≤ 500 3 
 
    0.0663   
51 < Occ. No. ≤ 100 4 
 
      0.0884 
    
      
BU4 - Fire Hazard Category 
 
0.0663 
 
      
3 1 
 
0.0663 0.0663 0.0663 0.0663 
    
      
Total Building Use Score (BUS) 
 
0.1879 0.608 0.608 0.6301 0.6522 
    
      
    
      
Fire Safety Features 
   
      
 
AS Weighting 
 
      
A1 - Firecell Rating 
 
0.1504 
 
      
F Rating (Minutes)   
  
      
60 4 
 
0.6016 0.6016 0.6016 0.6016 
    
      
A2 - Structural Fire Endurance Rating 0.0962 
 
      
0 0 
  
      
30 1 
  
0.0962 0.0962   
60 2 
  
    0.1924 
120 4 
 
0.3848       
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Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
1000 1000 1000 1000 
    
      
B - Fire Alarm Type 
 
0.1176 
 
      
Alarm Type 
   
      
Type 4 Alarm - Automatic Alarm with Smoke Detectors 5 
 
0.588 0.588 0.588 0.588 
    
      
C1 - HVAC Control 
 
0.0368 
 
      
Smoke Control 
   
      
None 0 
 
0.000       
Automatic Shutdown 5 
  
0.184 0.184 0.184 
    
      
C2 - Smoke Extraction 
 
0.0201 
 
      
Method 
   
      
None 0 
 
0.000       
Automatic Natural Ventilation 4 
  
0.0804 0.0804 0.0804 
    
      
C3 - Stairwell Pressurisation 
 
0.0201 
 
      
Protection 
   
      
No 0 
 
0.000 0.000 0.000 0.000 
    
      
D1 - Sprinkler System 
 
0.0713 
 
      
Type 
   
      
None 0 
 
0.000       
Wet Pipe Sprinkler System 5 
  
0.3565 0.3565 0.357 
    
      
D2 - Water Supply 
 
0.0190 
 
      
Type 
   
      
None 0 
 
0.000       
Class A 5 
  
0.095 0.095 0.095 
    
      
D3- Occupant Fire Fighting 
 
0.0048 
 
      
Type 
   
      
None 0 
 
0.000       
Fire Hose Reel and Extinguisher 5 
  
0.024 0.024 0.024 
    
      
E - Emergency Power Supply 
 
0.0158 
 
      
Type 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
F - Communication System 
 
0.0195 
 
      
Type 
   
      
None 0 
  
0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195       
    
      
G1 - Alerting 
 
0.0266 
 
      
Type 
   
      
Telephone 1 
 
0.0266 0.0266 0.0266 0.0266 
    
      
G2 - (Firemen's) Lift control 
 
0.0157 
 
      
Provided 
   
      
No 0 
 
0.000 0.000 0.000 0.000 
    
      
G3 - Fire Fighting Access 
 
0.0221 
 
      
Type 
   
      
Fire Hydrant System 5 
 
0.1105 0.1105 0.1105 0.1105 
    
      
H1 - Number of Escape Routes 
 
0.0196 
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Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
1000 1000 1000 1000 
Required Number 
   
      
3 3 
 
0.0588       
≥ 4 4 
  
0.0784 0.0784 0.0784 
    
      
H2 - Width of Escape Routes 
 
0.0196 
 
      
Width 
   
      
1000 mm ≤ Width < 2000 mm 1 
 
  0.0196 0.0196 0.0196 
2000 mm ≤ Width < 4500mm 2 
 
0.0392       
    
      
H3 - Emergency Lighting 
 
0.0051 
 
      
Extent (SA building occ > 100) 
   
      
Exitways 4 
 
  0.0204 0.0204 0.0204 
Open Paths and Exitways 5 
 
0.0255       
    
      
H4 - Refuge Areas 
 
0.0026 
 
      
Extent 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
H5- Dead End Open Path (DEOP) Length 0.0199 
 
      
Range of DEOP Length 
   
      
45 < DEOP ≤ 60 m 1 
 
0.0199       
≤ 20 m 5 
  
0.0995 0.0995 0.0995 
    
      
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
      
Range of TOP Length 
   
      
110 < TOP ≤ 140 m 1 
 
0.0199       
≤ 50 m 5 
  
0.0995 0.0995 0.0995 
    
      
H7 - Protected Path (PP) Length 
 
0.0272 
 
      
Range of PP Length 
   
      
45 < PP ≤ 60 m 3 
 
0.0816       
30 < PP ≤ 45 m 4 
  
0.1088 0.1088 0.1088 
    
      
H8 - Exitway Surface Finishes 
 
0.0112 
 
      
Extent 
   
      
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 
    
      
H9 - Occupied Spaces Surface Finishes 0.0454 
 
      
Surface 
   
      
Ceilings 1 
  
0.0454 0.0454   
Ceilings 2 
  
    0.0908 
Walls and Ceilings (or Ceilings Only) 3 
 
0.1362        
    
      
H10 - Signage 
 
0.0051 
 
      
Extent 
   
      
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153 0.0153 0.0153 
Flashing Illuminated Exit Signs 5 
  
      
    
      
Total Fire Safety Features (FSF) 
 
0.8116 2.172 2.695 2.695 2.836 
    
      
Fire Safety Index 
 
1.00 2.780 3.303 3.325 3.488 
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Appendix AS – Fire Safety Index Calculations – PG: WM (≤ 4m, ≤ 1200 occupants) 
Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
1200 1200 1200 1200 
Density 
  
0.1 1/15 1/15 1/50 
Area m2 
 
12000 18000 18000 60000 
Height m 
 
< 4 10000 5000 5000 
Max. Occupants 
  
  667 333 100 
Alarm 
  
7 4, SP 4, SP 4, SP 
 
AS Weighting         
BU1 - Purpose Group 
 
0.0332         
Working Purpose Groups 
  
        
Moderate Risk Industrial 5 
 
  0.166     
Moderate Risk Commercial 5       0.166   
Moderate Risk Storage 5   0.166     0.166 
   
        
BU2 - Building Escape Height 
 
0.0663         
< 4m 5 
 
0.3315 0.3315 0.3315 0.3315 
   
        
BU3 - Occupant Numbers 
 
0.0221         
>1000 1 
 
0.0221       
501 < Occ. No. ≤ 1000 2 
 
  0.0442     
101 < Occ. No. ≤ 500 3 
 
    0.0663   
51 < Occ. No. ≤ 100 4 
 
      0.0884 
   
        
BU4 - Fire Hazard Category 
 
0.0663         
3 1 
 
0.0663 0.0663 0.0663 0.0663 
   
        
Total Building Use Score (BUS) 
 
0.1879 0.5859 0.608 0.6301 0.6522 
   
        
   
        
Fire Safety Features 
  
        
 
AS Weighting         
A1 - Firecell Rating 
 
0.1504         
F Rating (Minutes)   
 
        
30 2 
 
0.3008       
60 4 
 
  0.6016 0.6016 0.6016 
>60 5 
 
        
   
        
A2 - Structural Fire Endurance Rating 0.0962         
30 1 
 
  0.0962 0.0962   
60 2 
 
0.1924     0.1924 
   
        
B - Fire Alarm Type 
 
0.1176         
Alarm Type 
  
        
Type 4 Alarm - Automatic Alarm with Smoke Detectors 5 
 
0.588 0.588 0.588 0.588 
   
        
C1 - HVAC Control 
 
0.0368         
Smoke Control 
  
        
None 0 
 
0.000       
Automatic Shutdown 5 
 
  0.184 0.184 0.184 
   
        
C2 - Smoke Extraction 
 
0.0201         
Method 
  
        
None 0 
 
0.000       
Automatic Natural Ventilation 4 
 
  0.0804 0.0804 0.0804 
   
        
C3 - Stairwell Pressurisation 
 
0.0201         
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Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
1200 1200 1200 1200 
Protection 
  
        
No 0 
 
0.000 0.000 0.000 0.000 
   
        
D1 - Sprinkler System 
 
0.0713         
Type 
  
        
Wet Pipe Sprinkler System 5 
 
0.3565 0.3565 0.3565 0.3565 
   
        
D2 - Water Supply 
 
0.0190         
Type 
  
        
Class C 2 
 
0.038       
Class A 5 
 
  0.095 0.095 0.095 
   
        
D3- Occupant Fire Fighting 
 
0.0048         
Type 
  
        
None 0 
 
0.000       
Fire Hose Reel and Extinguisher 5 
 
  0.024 0.024 0.024 
   
        
E - Emergency Power Supply 
 
0.0158         
Type 
  
        
None 0 
 
0.000 0.000 0.000 0.000 
   
        
F - Communication System 
 
0.0195         
Type 
  
        
None 0 
 
  0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195       
   
        
G1 - Alerting 
 
0.0266         
Type 
  
        
Telephone 1 
 
  0.0266 0.0266 0.0266 
Direct Connection to Fire Service 5 
 
0.133       
   
        
G2 - (Firemen's) Lift control 
 
0.0157         
Provided 
  
        
No 0 
 
0.000 0.000 0.000 0.000 
   
        
G3 - Fire Fighting Access 
 
0.0221         
Type 
  
        
Fire Hydrant System 5 
 
0.1105 0.1105 0.1105 0.1105 
   
        
H1 - Number of Escape Routes 
 
0.0196         
Required Number 
  
        
≥ 4 4 
 
0.0784 0.0784 0.0784 0.0784 
   
        
H2 - Width of Escape Routes 
 
0.0196         
Width 
  
        
1000 mm ≤ Width < 2000 mm 1 
 
  0.0196 0.0196 0.0196 
2000 mm ≤ Width < 4500mm 2 
 
0.0392       
   
        
H3 - Emergency Lighting 
 
0.0051         
Extent (SA building occ > 100) 
  
        
Exitways 4 
 
  0.0204 0.0204 0.0204 
Open Paths and Exitways 5 
 
0.0255       
   
        
H4 - Refuge Areas 
 
0.0026         
Extent 
  
        
None 0 
 
0.000 0.000 0.000 0.000 
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Purpose Group 
  
WM B2 D2 J2 
Occupants 
  
1200 1200 1200 1200 
   
        
H5- Dead End Open Path (DEOP) Length 0.0199         
Range of DEOP Length 
  
        
> 60 m 0 
 
0.000       
≤ 20 m 5 
 
  0.0995 0.0995 0.0995 
   
        
H6 - Total Open Path (TOP) Length 
 
0.0199         
Range of TOP Length 
  
        
> 140 m 0 
 
0.000       
≤ 50 m 5 
 
  0.0995 0.0995 0.0995 
   
        
H7 - Protected Path (PP) Length 
 
0.0272         
Range of PP Length 
  
        
45 < PP ≤ 60 m 3 
 
0.0816       
30 < PP ≤ 45 m 4 
 
  0.1088 0.1088 0.1088 
   
        
H8 - Exitway Surface Finishes 
 
0.0112         
Extent 
  
        
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 
   
        
H9 - Occupied Spaces Surface Finishes 0.0454         
Surface 
  
        
Ceilings 1 
 
0.0454 0.0454 0.0454   
Ceilings 2 
 
      0.0908 
   
        
H10 - Signage 
 
0.0051         
Extent 
  
        
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153 0.0153 0.0153 
   
        
Total Fire Safety Features (FSF) 
 
0.8116 2.069 2.695 2.695 2.836 
   
        
Fire Safety Index 
 
1.00 2.655 3.303 3.325 3.488 
 
 
Appendix AT – Fire Safety Index Calculations – PG: CS (0m, ≤ 50 occupants) 
Purpose Group 
  
CS A1, A2 A3 A4 C2 
Occupants 
  
50 50 50 50 50 
Density 
  
1 1 1/5 1 1/20 
Area m2 
 
50 50 250 50 1000 
Height m 
 
0 0 m 0 m 0 m 0 m 
Alarm 
  
2 2     2 
Storeys 
  
1 Single Single Single Single 
 
AS Weighting           
BU1 - Purpose Group 
 
0.0332 
 
        
Crowd Purpose Groups 
   
        
Entertainment & Public Assembly 3 
 
0.0996 0.0996       
Theatrical & Indoor Sport 3 
  
        
Places of Instruction 3 
  
  0.0996     
Worship 3 
  
    0.0996   
Exhibition Hall 3 
  
        
Museum 3 
  
      0.0996 
    
        
BU2 - Building Escape Height 
 
0.0663 
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Purpose Group 
  
CS A1, A2 A3 A4 C2 
Occupants 
  
50 50 50 50 50 
>58m 0 
  
        
46m < He ≤ 58m 1 
  
        
34m < He ≤ 46m 2 
  
        
25m < He ≤ 34m 3 
  
        
10m < He ≤ 25m 4 
  
        
4m < He ≤ 10m 5 
  
        
< 4m 
   
        
0m 
  
0.3315 0.3315 0.3315 0.3315 0.3315 
    
        
BU3 - Occupant Numbers 
 
0.0221 
 
        
>1000 1 
  
        
501 < Occ. No. ≤ 1000 2 
  
        
101 < Occ. No. ≤ 500 3 
  
        
51 < Occ. No. ≤ 100 4 
 
          
Occ. No. ≤ 50 5 
 
0.1105 0.1105 0.1105 0.1105 0.1105 
    
        
BU4 - Fire Hazard Category 
 
0.0663 
 
        
4 0 
  
        
3 1 
  
        
2 3 
 
0.1989 0.1989 0.1989 0.1989   
1 5 
  
      0.3315 
    
        
Total Building Use Score (BUS) 
 
0.1879 0.7405 0.7405 0.7405 0.7405 0.8731 
    
        
    
        
Fire Safety Features 
   
        
 
AS Weighting 
 
        
A1 - Firecell Rating 
 
0.1504 
 
        
F Rating (Minutes)   
  
        
0 0 
 
0.000         
15 1 
  
        
30 2 
  
0.3008 0.3008 0.3008 0.3008 
45 3 
  
        
60 4 
  
        
>60 5 
  
        
    
        
A2 - Structural Fire Endurance Rating Attribute Score 0.0962 
 
        
0 0 
  
        
30 1 
  
0.0962 0.0962 0.0962 0.0962 
60 2 
 
0.1924         
90 3 
  
        
120 4 
 
          
>120 5 
  
        
    
        
B - Fire Alarm Type 
 
0.1176 
 
        
Alarm Type 
   
        
No Alarm 0 
 
0.000   0.000 0.000   
Type 2 Alarm - Manual Alarm 2 
 
  0.235     0.235 
Type 3 Alarm - Automatic Alarm with Heat Detectors 3 
  
        
Type 5 Alarm - Automatic Alarm with Heat and Local Smoke 
Detectors 4 
  
        
Type 4 Alarm - Automatic Alarm with Smoke Detectors 5 
  
        
    
        
C1 - HVAC Control 
 
0.0368 
 
        
Smoke Control 
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Purpose Group 
  
CS A1, A2 A3 A4 C2 
Occupants 
  
50 50 50 50 50 
None 0 
 
0.000 0.000 0.000 0.000 0.000 
Manual Shutdown 2 
  
        
Automatic Shutdown 5 
  
        
    
        
C2 - Smoke Extraction 
 
0.0201 
 
        
Method 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
Manual Natural Ventilation 1 
  
        
Manual  Mechanical Extraction 2 
  
        
Automatic Natural Ventilation 4 
  
        
Automatic Mechanical Ventilation 5 
  
        
    
        
C3 - Stairwell Pressurisation 
 
0.0201 
 
        
Protection 
   
        
No 0 
 
0.000 0.000 0.000 0.000 0.000 
Yes 5 
 
          
    
        
D1 - Sprinkler System 
 
0.0713 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
Dry Pipe Sprinkler System 4 
  
        
Wet Pipe Sprinkler System 5 
  
        
    
        
D2 - Water Supply 
 
0.0190 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
Class C 2 
  
        
Class B 4 
  
        
Class A 5 
  
        
    
        
D3- Occupant Fire Fighting 
 
0.0048 
 
        
Type 
   
        
None 0 
 
0.000         
Fire Blanket 1 
  
        
Fire Extinguisher 3 
  
0.0144 0.0144 0.0144   
Fire Hose Reel 4 
  
        
Fire Hose Reel and Extinguisher 5 
  
      0.024 
    
        
E - Emergency Power Supply 
 
0.0158 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
Emergency Power Supply 5 
  
        
    
        
F - Communication System 
 
0.0195 
 
        
Type 
   
        
None 0 
  
0.000 0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195         
Voice Communication System 3 
  
        
Fire Systems Centre 4 
  
        
Voice Communication System & Fire Systems Centre 5 
  
        
    
        
G1 - Alerting 
 
0.0266 
 
        
Type 
   
        
No means for alerting the Fire Service 0 
  
        
Telephone 1 
 
0.0266 0.0266 0.0266 0.0266 0.0266 
Direct Connection via Security Firm 4 
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Purpose Group 
  
CS A1, A2 A3 A4 C2 
Occupants 
  
50 50 50 50 50 
Direct Connection to Fire Service 5 
  
        
    
        
G2 - (Firemen's) Lift control 
 
0.0157 
 
        
Provided 
   
        
No 0 
 
0.000 0.000 0.000 0.000 0.000 
Yes 5 
  
        
    
        
G3 - Fire Fighting Access 
 
0.0221 
 
        
Type 
   
        
No Hydrant System or Hose Run > 75m 0 
  
        
Fire Hose Run < 75m 4 
 
0.0884 0.0884 0.0884 0.0884   
Fire Hydrant System 5 
  
      0.1105 
    
        
H1 - Number of Escape Routes 
 
0.0196 
 
        
Required Number 
   
        
1 1 
 
0.0196         
2 2 
  
0.0392 0.0392 0.0392 0.0392 
3 3 
  
        
≥ 4 4 
  
        
    
        
H2 - Width of Escape Routes 
 
0.0196 
 
        
Width 
   
        
Width < 1000 mm 0 
 
0.000         
1000 mm ≤ Width < 2000 mm 1 
  
0.0196 0.0196 0.0196 0.0196 
2000 mm ≤ Width < 4500mm 2 
  
        
4500 mm ≤ Width < 9000mm 3 
  
        
9000mm ≤ Width 5 
  
        
    
        
H3 - Emergency Lighting 
 
0.0051 
 
        
Extent (SA building occ > 100) 
   
        
None 0 
  
        
At Final Exit 2 
 
0.0102 0.0102 0.0102 0.0102 0.0102 
Exitways 4 
  
        
Open Paths and Exitways 5 
  
        
    
        
H4 - Refuge Areas 
 
0.0026 
 
        
Extent 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
In Staircase (< 6 persons capacity) 3 
  
        
Protected Lobby to Staircase (> 6 persons capacity) 5 
  
        
    
        
H5- Dead End Open Path (DEOP) Length 0.0199 
 
        
Range of DEOP Length 
   
        
> 60 m 0 
  
        
45 < DEOP ≤ 60 m 1 
  
        
30 < DEOP ≤ 45 m 2 
  
        
25 < DEOP ≤ 30 m 3 
  
        
20 < DEOP ≤ 25 m 4 
  
        
≤ 20 m 5 
 
0.0995 0.0995 0.0995 0.0995 0.0995 
    
        
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
        
Range of TOP Length 
   
        
> 140 m 0 
  
        
110 < TOP ≤ 140 m 1 
  
        
80 < TOP ≤ 110 m 2 
  
        
60 < TOP ≤ 80 m 3 
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Purpose Group 
  
CS A1, A2 A3 A4 C2 
Occupants 
  
50 50 50 50 50 
50 < TOP ≤ 60 m 4 
  
        
≤ 50 m 5 
 
0.0995 0.0995 0.0995 0.0995 0.0995 
    
        
H7 - Protected Path (PP) Length 
 
0.0272 
 
        
Range of PP Length 
   
        
> 90 m 0 
  
        
75 < PP ≤ 90 m 1 
  
        
60 < PP ≤ 75 m 2 
  
        
45 < PP ≤ 60 m 3 
  
        
30 < PP ≤ 45 m 4 
 
0.1088 0.1088 0.1088 0.1088 0.1088 
PP ≤ 30 m 5 
 
          
    
        
H8 - Exitway Surface Finishes 
 
0.0112 
 
        
Extent 
   
        
SFI > 0, SDI > 3, FI > 12 0 
  
        
SFI = 0, SDI ≤ 3, FI > 12 3 
  
        
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 0.0448 
No applied surface finishes, non-combustible surfaces 5 
  
        
    
        
H9 - Occupied Spaces Surface Finishes 0.0454 
 
        
Surface 
   
        
Walls and Ceilings 0 
  
        
Ceilings 1 
  
    0.0454   
Ceilings 2 
  
0.0908 0.0908   0.0908 
Walls and Ceilings (or Ceilings Only) 3 
 
          
Walls and Ceilings 4 
 
0.1816         
Walls and Ceilings 5 
  
        
    
        
H10 - Signage 
 
0.0051 
 
        
Extent 
   
        
None 0 
  
        
Fire Exit Signs 1 
  
  0.0051 0.0051 0.0051 
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153       
Flashing Illuminated Exit Signs 5 
  
        
    
        
Total Fire Safety Features (FSF) 
 
0.8116 0.906 1.289 1.044 0.999 1.311 
    
        
Fire Safety Index 
 
1.00 1.647 2.030 1.784 1.739 2.184 
 
 
Appendix AU – Fire Safety Index Calculations – PG: CS (0m, ≤ 100 occupants) 
Purpose Group 
  
CS A1, A2 A3 A4 C2 
Occupants 
  
100 100 100 100 100 
Density 
  
1 1 1/5 1 1/20 
Area m2 
 
100 100 500 100 2000 
Height m 
 
0 0 m 0 m 0 m 0 m 
Alarm 
  
2 2     2 
Storeys 
  
1 Single Single Single Single 
 
AS Weighting           
BU1 - Purpose Group 
 
0.0332 
 
        
Crowd Purpose Groups 
   
        
Entertainment & Public Assembly 3 
 
0.0996 0.0996       
Theatrical & Indoor Sport 3 
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Purpose Group 
  
CS A1, A2 A3 A4 C2 
Occupants 
  
100 100 100 100 100 
Places of Instruction 3 
  
  0.0996     
Worship 3 
  
    0.0996   
Exhibition Hall 3 
  
        
Museum 3 
  
      0.0996 
    
        
BU2 - Building Escape Height 
 
0.0663 
 
        
0m 5 
 
0.3315 0.3315 0.3315 0.3315 0.3315 
    
        
BU3 - Occupant Numbers 
 
0.0221 
 
        
51 < Occ. No. ≤ 100 4 
 
0.0884 0.0884 0.0884 0.0884 0.0884 
    
        
BU4 - Fire Hazard Category 
 
0.0663 
 
        
2 3 
 
0.1989 0.1989 0.1989 0.1989   
1 5 
  
      0.3315 
    
        
Total Building Use Score (BUS) 
 
0.1879 0.7184 0.7184 0.7184 0.7184 0.851 
    
        
    
        
Fire Safety Features 
   
        
 
AS Weighting 
 
        
A1 - Firecell Rating 
 
0.1504 
 
        
F Rating (Minutes)   
  
        
0 0 
 
0.000         
30 2 
  
0.3008 0.3008 0.3008 0.3008 
    
        
A2 - Structural Fire Endurance Rating Attribute Score 0.0962 
 
        
30 1 
  
0.0962 0.0962 0.0962 0.0962 
60 2 
 
0.1924         
    
        
B - Fire Alarm Type 
 
0.1176 
 
        
Alarm Type 
   
        
No Alarm 0 
 
    0.000 0.000   
Type 2 Alarm - Manual Alarm 2 
 
0.235 0.235     0.235 
    
        
C1 - HVAC Control 
 
0.0368 
 
        
Smoke Control 
   
        
None 0 
 
0.000         
Automatic Shutdown 5 
  
0.184 0.184 0.184 0.184 
    
        
C2 - Smoke Extraction 
 
0.0201 
 
        
Method 
   
        
None 0 
 
0.000 0.000 0.000 0.000   
Manual Natural Ventilation 1 
  
      0.020 
    
        
C3 - Stairwell Pressurisation 
 
0.0201 
 
        
Protection 
   
        
No 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
D1 - Sprinkler System 
 
0.0713 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
D2 - Water Supply 
 
0.0190 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
234 
 
Purpose Group 
  
CS A1, A2 A3 A4 C2 
Occupants 
  
100 100 100 100 100 
D3- Occupant Fire Fighting 
 
0.0048 
 
        
Type 
   
        
None 0 
 
0.000         
Fire Extinguisher 3 
  
0.0144 0.0144 0.0144   
Fire Hose Reel and Extinguisher 5 
  
      0.024 
    
        
E - Emergency Power Supply 
 
0.0158 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
F - Communication System 
 
0.0195 
 
        
Type 
   
        
None 0 
  
0.000 0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195         
    
        
G1 - Alerting 
 
0.0266 
 
        
Type 
   
        
Telephone 1 
 
0.0266 0.0266 0.0266 0.0266 0.0266 
    
        
G2 - (Firemen's) Lift control 
 
0.0157 
 
        
Provided 
   
        
No 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
G3 - Fire Fighting Access 
 
0.0221 
 
        
Type 
   
        
Fire Hose Run < 75m 4 
 
0.0884 0.0884 0.0884 0.0884   
Fire Hydrant System 5 
  
      0.1105 
    
        
H1 - Number of Escape Routes 
 
0.0196 
 
        
Required Number 
   
        
2 2 
 
0.0392 0.0392 0.0392 0.0392 0.0392 
    
        
H2 - Width of Escape Routes 
 
0.0196 
 
        
Width 
   
        
Width < 1000 mm 0 
 
0.000         
1000 mm ≤ Width < 2000 mm 1 
  
0.0196 0.0196 0.0196 0.0196 
    
        
H3 - Emergency Lighting 
 
0.0051 
 
        
Extent (SA building occ > 100) 
   
        
At Final Exit 2 
 
0.0102 0.0102 0.0102 0.0102   
Open Paths and Exitways 5 
  
      0.0255 
    
        
H4 - Refuge Areas 
 
0.0026 
 
        
Extent 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
H5- Dead End Open Path (DEOP) Length 0.0199 
 
        
Range of DEOP Length 
   
        
20 < DEOP ≤ 25 m 4 
 
0.0796         
≤ 20 m 5 
  
0.0995 0.0995 0.0995 0.0995 
    
        
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
        
Range of TOP Length 
   
        
≤ 50 m 5 
 
0.0995 0.0995 0.0995 0.0995 0.0995 
    
        
H7 - Protected Path (PP) Length 
 
0.0272 
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Purpose Group 
  
CS A1, A2 A3 A4 C2 
Occupants 
  
100 100 100 100 100 
Range of PP Length 
   
        
30 < PP ≤ 45 m 4 
 
0.1088 0.1088 0.1088 0.1088 0.1088 
    
        
H8 - Exitway Surface Finishes 
 
0.0112 
 
        
Extent 
   
        
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 0.0448 
    
        
H9 - Occupied Spaces Surface Finishes 0.0454 
 
        
Surface 
   
        
Ceilings 1 
  
    0.0454   
Ceilings 2 
  
0.0908 0.0908   0.0908 
Walls and Ceilings 4 
 
0.1816         
Walls and Ceilings 5 
  
        
    
        
H10 - Signage 
 
0.0051 
 
        
Extent 
   
        
Fire Exit Signs 1 
  
  0.0051 0.0051 0.0051 
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153       
Flashing Illuminated Exit Signs 5 
  
        
    
        
Total Fire Safety Features (FSF) 
 
0.8116 1.141 1.473 1.228 1.183 1.530 
    
        
Fire Safety Index 
 
1.00 1.860 2.192 1.946 1.901 2.381 
 
 
Appendix AV – Fire Safety Index Calculations – PG: CL (0m, ≤ 500 occupants) 
Purpose Group 
  
CL A1, A2 A3 A4 C2 
Occupants 
  
500 500 500 500 500 
Density 
  
1 1 1/5 1 1/20 
Area m2 
 
500 500 2500 500 10000 
Height m 
 
0 0 m 0 m 0 m 0 m 
Alarm 
  
3 2     2, SP 
Storeys 
  
1 Single Single Single Single 
 
AS Weighting           
BU1 - Purpose Group 
 
0.0332 
 
        
Crowd Purpose Groups 
   
        
Entertainment & Public Assembly 3 
 
0.0996 0.0996       
Theatrical & Indoor Sport 3 
  
        
Places of Instruction 3 
  
  0.0996     
Worship 3 
  
    0.0996   
Museum 3 
  
      0.0996 
    
        
BU2 - Building Escape Height 
 
0.0663 
 
        
0m 5 
 
0.3315 0.3315 0.3315 0.3315 0.3315 
    
        
BU3 - Occupant Numbers 
 
0.0221 
 
        
101 < Occ. No. ≤ 500 3 
 
0.0663 0.0663 0.0663 0.0663 0.0663 
    
        
BU4 - Fire Hazard Category 
 
0.0663 
 
        
2 3 
 
0.1989 0.1989 0.1989 0.1989   
1 5 
  
      0.3315 
    
        
Total Building Use Score (BUS) 
 
0.1879 0.6963 0.6963 0.6963 0.6963 0.8289 
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Purpose Group 
  
CL A1, A2 A3 A4 C2 
Occupants 
  
500 500 500 500 500 
    
        
    
        
Fire Safety Features 
   
        
 
AS Weighting 
 
        
A1 - Firecell Rating 
 
0.1504 
 
        
F Rating (Minutes)   
  
        
0 0 
 
0.000         
30 2 
  
0.3008 0.3008 0.3008 0.3008 
    
        
A2 - Structural Fire Endurance Rating Attribute Score 0.0962 
 
        
30 1 
  
0.0962 0.0962 0.0962 0.0962 
60 2 
 
0.1924         
    
        
B - Fire Alarm Type 
 
0.1176 
 
        
Alarm Type 
   
        
No Alarm 0 
 
    0.000 0.000   
Type 2 Alarm - Manual Alarm 2 
 
  0.235     0.235 
Type 3 Alarm - Automatic Alarm with Heat Detectors 3 
 
0.3528         
    
        
C1 - HVAC Control 
 
0.0368 
 
        
Smoke Control 
   
        
None 0 
 
0.000         
Automatic Shutdown 5 
  
0.184 0.184 0.184 0.184 
    
        
C2 - Smoke Extraction 
 
0.0201 
 
        
Method 
   
        
None 0 
 
0.000 0.000 0.000 0.000   
Automatic Natural Ventilation 4 
  
      0.080 
    
        
C3 - Stairwell Pressurisation 
 
0.0201 
 
        
Protection 
   
        
No 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
D1 - Sprinkler System 
 
0.0713 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000   
Wet Pipe Sprinkler System 5 
  
      0.357 
    
        
D2 - Water Supply 
 
0.0190 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000   
Class A 5 
  
      0.095 
    
        
D3- Occupant Fire Fighting 
 
0.0048 
 
        
Type 
   
        
None 0 
 
0.000         
Fire Hose Reel and Extinguisher 5 
  
0.024 0.024 0.024 0.024 
    
        
E - Emergency Power Supply 
 
0.0158 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
F - Communication System 
 
0.0195 
 
        
Type 
   
        
None 0 
  
0.000 0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195         
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Purpose Group 
  
CL A1, A2 A3 A4 C2 
Occupants 
  
500 500 500 500 500 
    
        
G1 - Alerting 
 
0.0266 
 
        
Type 
   
        
Telephone 1 
 
0.0266 0.0266 0.0266 0.0266 0.0266 
    
        
G2 - (Firemen's) Lift control 
 
0.0157 
 
        
Provided 
   
        
No 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
G3 - Fire Fighting Access 
 
0.0221 
 
        
Type 
   
        
Fire Hose Run < 75m 4 
 
0.0884 0.0884 0.0884 0.0884   
Fire Hydrant System 5 
  
      0.1105 
    
        
H1 - Number of Escape Routes 
 
0.0196 
 
        
Required Number 
   
        
2 2 
 
0.0392         
3 3 
  
0.0588 0.0588 0.0588 0.0588 
    
        
H2 - Width of Escape Routes 
 
0.0196 
 
        
Width 
   
        
1000 mm ≤ Width < 2000 mm 1 
 
0.0196 0.0196 0.0196 0.0196 0.0196 
    
        
H3 - Emergency Lighting 
 
0.0051 
 
        
Extent (SA building occ > 100) 
   
        
At Final Exit 2 
 
0.0102         
Open Paths and Exitways 5 
  
0.0255 0.0255 0.0255 0.0255 
    
        
H4 - Refuge Areas 
 
0.0026 
 
        
Extent 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
H5- Dead End Open Path (DEOP) Length 0.0199 
 
        
Range of DEOP Length 
   
        
20 < DEOP ≤ 25 m 4 
 
0.0796         
≤ 20 m 5 
  
0.0995 0.0995 0.0995 0.0995 
    
        
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
        
Range of TOP Length 
   
        
50 < TOP ≤ 60 m 4 
 
0.0796         
≤ 50 m 5 
  
0.0995 0.0995 0.0995 0.0995 
    
        
H7 - Protected Path (PP) Length 
 
0.0272 
 
        
Range of PP Length 
   
        
30 < PP ≤ 45 m 4 
 
0.1088 0.1088 0.1088 0.1088 0.1088 
    
        
H8 - Exitway Surface Finishes 
 
0.0112 
 
        
Extent 
   
        
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 0.0448 
    
        
H9 - Occupied Spaces Surface Finishes 0.0454 
 
        
Surface 
   
        
Ceilings 2 
  
0.0908 0.0908     
Walls and Ceilings 4 
 
0.1816         
    
        
H10 - Signage 
 
0.0051 
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Purpose Group 
  
CL A1, A2 A3 A4 C2 
Occupants 
  
500 500 500 500 500 
Extent 
   
        
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153 0.0153 0.0153 0.0153 
    
        
Total Fire Safety Features (FSF) 
 
0.8116 1.258 1.518 1.283 1.237 2.026 
    
        
Fire Safety Index 
 
1.00 1.955 2.214 1.979 1.934 2.855 
 
 
Appendix AW – Fire Safety Index Calculations – PG: CL (0m, ≤ 1000 occupants) 
Purpose Group 
  
CL A1, A2 A3 A4 C2 
Occupants 
  
1000 1000 1000 1000 1000 
Density 
  
1 1 1/5 1 1/20 
Area m2 
 
1000 1000 5000 1000 20000 
Alarm 
  
4 2     2, SP 
Height m 
 
0 0 m 0 m 0 m 0 m 
 
AS Weighting           
BU1 - Purpose Group 
 
0.0332 
 
        
Crowd Purpose Groups 
   
        
Entertainment & Public Assembly 3 
 
0.0996 0.0996       
Theatrical & Indoor Sport 3 
  
        
Places of Instruction 3 
  
  0.0996     
Worship 3 
  
    0.0996   
Exhibition Hall 3 
  
        
Museum 3 
  
      0.0996 
    
        
BU2 - Building Escape Height 
 
0.0663 
 
        
0m 5 
 
0.3315 0.3315 0.3315 0.3315 0.3315 
    
        
BU3 - Occupant Numbers 
 
0.0221 
 
        
501 < Occ. No. ≤ 1000 2 
 
0.0442 0.0442 0.0442 0.0442 0.0442 
    
        
BU4 - Fire Hazard Category 
 
0.0663 
 
        
2 3 
 
0.1989 0.1989 0.1989 0.1989   
1 5 
  
      0.3315 
    
        
Total Building Use Score (BUS) 
 
0.1879 0.6742 0.6742 0.6742 0.6742 0.8068 
    
        
    
        
Fire Safety Features 
   
        
 
AS Weighting 
 
        
A1 - Firecell Rating 
 
0.1504 
 
        
F Rating (Minutes)   
  
        
0 0 
 
0.000         
30 2 
  
0.3008 0.3008 0.3008 0.3008 
    
        
A2 - Structural Fire Endurance Rating Attribute Score 0.0962 
 
        
30 1 
  
0.0962 0.0962 0.0962 0.0962 
60 2 
 
0.1924         
    
        
B - Fire Alarm Type 
 
0.1176 
 
        
Alarm Type 
   
        
No Alarm 0 
 
    0.000 0.000   
Type 2 Alarm - Manual Alarm 2 
 
  0.235     0.235 
239 
 
Purpose Group 
  
CL A1, A2 A3 A4 C2 
Occupants 
  
1000 1000 1000 1000 1000 
Type 4 Alarm - Automatic Alarm with Smoke Detectors 5 
 
0.588         
    
        
C1 - HVAC Control 
 
0.0368 
 
        
Smoke Control 
   
        
None 0 
 
0.000         
Automatic Shutdown 5 
  
0.184 0.184 0.184 0.184 
    
        
C2 - Smoke Extraction 
 
0.0201 
 
        
Method 
   
        
None 0 
 
0.000 0.000 0.000 0.000   
Automatic Natural Ventilation 4 
  
      0.080 
    
        
C3 - Stairwell Pressurisation 
 
0.0201 
 
        
Protection 
   
        
No 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
D1 - Sprinkler System 
 
0.0713 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000   
Wet Pipe Sprinkler System 5 
  
      0.3565 
    
        
D2 - Water Supply 
 
0.0190 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000   
Class A 5 
  
      0.095 
    
        
D3- Occupant Fire Fighting 
 
0.0048 
 
        
Type 
   
        
None 0 
 
0.000         
Fire Hose Reel and Extinguisher 5 
  
0.024 0.024 0.024 0.024 
    
        
E - Emergency Power Supply 
 
0.0158 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
F - Communication System 
 
0.0195 
 
        
Type 
   
        
None 0 
  
0.000 0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195         
    
        
G1 - Alerting 
 
0.0266 
 
        
Type 
   
        
Telephone 1 
 
  0.0266 0.0266 0.0266 0.0266 
    
        
G2 - (Firemen's) Lift control 
 
0.0157 
 
        
Provided 
   
        
No 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
G3 - Fire Fighting Access 
 
0.0221 
 
        
Type 
   
        
Fire Hose Run < 75m 4 
 
0.0884 0.0884 0.0884 0.0884   
Fire Hydrant System 5 
  
      0.1105 
    
        
H1 - Number of Escape Routes 
 
0.0196 
 
        
Required Number 
   
        
3 3 
 
0.0588 0.0588 0.0588 0.0588 0.0588 
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Purpose Group 
  
CL A1, A2 A3 A4 C2 
Occupants 
  
1000 1000 1000 1000 1000 
    
        
H2 - Width of Escape Routes 
 
0.0196 
 
        
Width 
   
        
1000 mm ≤ Width < 2000 mm 1 
  
0.0196 0.0196 0.0196 0.0196 
2000 mm ≤ Width < 4500mm 2 
 
0.039         
    
        
H3 - Emergency Lighting 
 
0.0051 
 
        
Extent (SA building occ > 100) 
   
        
Open Paths and Exitways 5 
 
0.0255 0.0255 0.0255 0.0255 0.0255 
    
        
H4 - Refuge Areas 
 
0.0026 
 
        
Extent 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
H5- Dead End Open Path (DEOP) Length 0.0199 
 
        
Range of DEOP Length 
   
        
30 < DEOP ≤ 45 m 2 
 
0.0398         
≤ 20 m 5 
  
0.0995 0.0995 0.0995 0.0995 
    
        
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
        
Range of TOP Length 
   
        
110 < TOP ≤ 140 m 1 
  
        
80 < TOP ≤ 110 m 2 
 
0.0398         
≤ 50 m 5 
  
0.0995 0.0995 0.0995 0.0995 
    
        
H7 - Protected Path (PP) Length 
 
0.0272 
 
        
Range of PP Length 
   
        
30 < PP ≤ 45 m 4 
 
0.1088 0.1088 0.1088 0.1088 0.1088 
    
        
H8 - Exitway Surface Finishes 
 
0.0112 
 
        
Extent 
   
        
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 0.0448 
    
        
H9 - Occupied Spaces Surface Finishes 0.0454 
 
        
Surface 
   
        
Ceilings 1 
  
    0.0454 0.0454 
Ceilings 2 
  
0.0908 0.0908     
Walls and Ceilings 4 
 
0.1816         
    
        
H10 - Signage 
 
0.0051 
 
        
Extent 
   
        
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153 0.0153 0.0153 0.0153 
    
        
Total Fire Safety Features (FSF) 
 
0.8116 1.575 1.518 1.283 1.237 2.026 
    
        
Fire Safety Index 
 
1.00 2.249 2.192 1.957 1.911 2.833 
 
 
Appendix AX – Fire Safety Index Calculations – PG: CL (0m, ≤ 1200 occupants) 
Purpose Group 
  
CL A1, A2 A3 A4 C2 
Occupants 
  
1200 1200 1200 1200 1200 
Density 
  
1 1 1/5 1 1/20 
Area m2 
 
1200 1200 6000 1200 24000 
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Purpose Group 
  
CL A1, A2 A3 A4 C2 
Occupants 
  
1200 1200 1200 1200 1200 
Alarm 
  
7 2 SP   2, SP 
Height m 
 
0 0 m 0 m 0 m 0 m 
 
AS Weighting           
BU1 - Purpose Group 
 
0.0332           
Crowd Purpose Groups 
  
          
Entertainment & Public Assembly 3 
 
0.0996 0.0996       
Theatrical & Indoor Sport 3 
 
          
Places of Instruction 3 
 
    0.0996     
Worship 3 
 
      0.0996   
Museum 3 
 
        0.0996 
   
          
BU2 - Building Escape Height 
 
0.0663           
0m 5 
 
0.3315 0.3315 0.3315 0.3315 0.3315 
   
          
BU3 - Occupant Numbers 
 
0.0221           
>1000 1 
 
0.0221 0.0221 0.0221 0.0221 0.0221 
   
          
BU4 - Fire Hazard Category 
 
0.0663           
2 3 
 
0.1989 0.1989 0.1989 0.1989   
1 5 
 
        0.3315 
   
          
Total Building Use Score (BUS) 
 
0.1879 0.6521 0.6521 0.6521 0.6521 0.7847 
   
          
   
          
Fire Safety Features 
  
          
 
AS Weighting           
A1 - Firecell Rating 
 
0.1504           
F Rating (Minutes)   
 
          
0 0 
 
0.000         
30 2 
 
  0.3008 0.3008 0.3008 0.3008 
   
          
A2 - Structural Fire Endurance Rating Attribute Score 0.0962           
0 0 
 
          
30 1 
 
  0.0962 0.0962 0.0962 0.0962 
60 2 
 
0.1924         
   
          
B - Fire Alarm Type 
 
0.1176           
Alarm Type 
  
          
No Alarm 0 
 
    0.000 0.000   
Type 2 Alarm - Manual Alarm 2 
 
  0.235     0.235 
Type 4 Alarm - Automatic Alarm with Smoke Detectors 5 
 
0.588         
   
          
C1 - HVAC Control 
 
0.0368           
Smoke Control 
  
          
None 0 
 
0.000         
Automatic Shutdown 5 
 
  0.184 0.184 0.184 0.184 
   
          
C2 - Smoke Extraction 
 
0.0201           
Method 
  
          
None 0 
 
0.000 0.000 0.000 0.000   
Automatic Natural Ventilation 4 
 
        0.080 
   
          
C3 - Stairwell Pressurisation 
 
0.0201           
Protection 
  
          
No 0 
 
0.000 0.000 0.000 0.000 0.000 
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Purpose Group 
  
CL A1, A2 A3 A4 C2 
Occupants 
  
1200 1200 1200 1200 1200 
D1 - Sprinkler System 
 
0.0713           
Type 
  
          
None 0 
 
  0.000 0.000 0.000   
Wet Pipe Sprinkler System 5 
 
0.3565       0.3565 
   
          
D2 - Water Supply 
 
0.0190           
Type 
  
          
None 0 
 
  0.000 0.000 0.000   
Class C 2 
 
0.038         
Class A 5 
 
        0.095 
   
          
D3- Occupant Fire Fighting 
 
0.0048           
Type 
  
          
None 0 
 
0.000         
Fire Hose Reel and Extinguisher 5 
 
  0.024 0.024 0.024 0.024 
   
          
E - Emergency Power Supply 
 
0.0158           
Type 
  
          
None 0 
 
0.000 0.000 0.000 0.000 0.000 
   
          
F - Communication System 
 
0.0195           
Type 
  
          
None 0 
 
  0.000 0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195         
   
          
G1 - Alerting 
 
0.0266           
Type 
  
          
Telephone 1 
 
  0.0266 0.0266 0.0266 0.0266 
Direct Connection to Fire Service 5 
 
0.133         
   
          
G2 - (Firemen's) Lift control 
 
0.0157           
Provided 
  
          
No 0 
 
0.000 0.000 0.000 0.000 0.000 
   
          
G3 - Fire Fighting Access 
 
0.0221           
Type 
  
          
Fire Hose Run < 75m 4 
 
0.0884 0.0884 0.0884 0.0884   
Fire Hydrant System 5 
 
        0.1105 
   
          
H1 - Number of Escape Routes 
 
0.0196           
Required Number 
  
          
3 3 
 
  0.0588 0.0588 0.0588 0.0588 
≥ 4 4 
 
0.0784         
   
          
H2 - Width of Escape Routes 
 
0.0196           
Width 
  
          
1000 mm ≤ Width < 2000 mm 1 
 
  0.0196 0.0196 0.0196 0.0196 
2000 mm ≤ Width < 4500mm 2 
 
0.039         
   
          
H3 - Emergency Lighting 
 
0.0051           
Extent (SA building occ > 100) 
  
          
Open Paths and Exitways 5 
 
0.0255 0.0255 0.0255 0.0255 0.0255 
   
          
H4 - Refuge Areas 
 
0.0026           
Extent 
  
          
None 0 
 
0.000 0.000 0.000 0.000 0.000 
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Purpose Group 
  
CL A1, A2 A3 A4 C2 
Occupants 
  
1200 1200 1200 1200 1200 
   
          
H5- Dead End Open Path (DEOP) Length 0.0199           
Range of DEOP Length 
  
          
45 < DEOP ≤ 60 m 1 
 
0.020         
≤ 20 m 5 
 
  0.0995 0.0995 0.0995 0.0995 
   
          
H6 - Total Open Path (TOP) Length 
 
0.0199           
Range of TOP Length 
  
          
110 < TOP ≤ 140 m 1 
 
0.020         
≤ 50 m 5 
 
  0.0995 0.0995 0.0995 0.0995 
   
          
H7 - Protected Path (PP) Length 
 
0.0272           
Range of PP Length 
  
          
30 < PP ≤ 45 m 4 
 
0.1088 0.1088 0.1088 0.1088 0.1088 
   
          
H8 - Exitway Surface Finishes 
 
0.0112           
Extent 
  
          
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 0.0448 
   
          
H9 - Occupied Spaces Surface Finishes 0.0454           
Surface 
  
          
Ceilings 1 
 
      0.0454 0.0454 
Ceilings 2 
 
0.0908 0.0908 0.0908     
   
          
H10 - Signage 
 
0.0051           
Extent 
  
          
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153 0.0153 0.0153 0.0153 
   
          
Total Fire Safety Features (FSF) 
 
0.8116 1.858 1.518 1.283 1.237 2.026 
   
          
Fire Safety Index 
 
1.00 2.511 2.170 1.935 1.889 2.811 
 
 
Appendix AY – Fire Safety Index Calculations – PG: CL (≤ 4m, ≤ 50 occupants) 
Purpose Group 
  
CS A1, A2 A3 A4 C2 
Occupants 
  
50 50 50 50 50 
Density 
  
1 1 1/5 1 1/20 
Area m2 
 
50 50 250 50 1000 
Height m 
 
< 4 3 m 3 m 3 m 3 m 
Alarm 
  
2 2     2 
Storeys 
  
2 Double Double Double Double 
 
AS Weighting           
BU1 - Purpose Group 
 
0.0332 
 
        
Crowd Purpose Groups 
   
        
Entertainment & Public Assembly 3 
 
0.0996 0.0996       
Theatrical & Indoor Sport 3 
  
        
Places of Instruction 3 
  
  0.0996     
Worship 3 
  
    0.0996   
Museum 3 
  
      0.0996 
    
        
BU2 - Building Escape Height 
 
0.0663 
 
        
< 4m 5 
 
0.3315 0.3315 0.3315 0.3315 0.3315 
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Purpose Group 
  
CS A1, A2 A3 A4 C2 
Occupants 
  
50 50 50 50 50 
BU3 - Occupant Numbers 
 
0.0221 
 
        
Occ. No. ≤ 50 5 
 
0.1105 0.1105 0.1105 0.1105 0.1105 
    
        
BU4 - Fire Hazard Category 
 
0.0663 
 
        
2 3 
 
0.1989 0.1989 0.1989 0.1989   
1 5 
  
      0.3315 
    
        
Total Building Use Score (BUS) 
 
0.1879 0.7405 0.7405 0.7405 0.7405 0.8731 
    
        
    
        
Fire Safety Features 
   
        
 
AS Weighting 
 
        
A1 - Firecell Rating 
 
0.1504 
 
        
F Rating (Minutes)   
  
        
30 2 
  
0.3008 0.3008     
60 4 
 
0.6016     0.6016 0.6016 
>60 5 
  
        
    
        
A2 - Structural Fire Endurance Rating Attribute Score 0.0962 
 
        
0 0 
  
        
30 1 
  
0.0962 0.0962 0.0962 0.0962 
120 4 
 
0.3848         
    
        
B - Fire Alarm Type 
 
0.1176 
 
        
Alarm Type 
   
        
No Alarm 0 
 
0.000   0.000 0.000   
Type 2 Alarm - Manual Alarm 2 
 
  0.235     0.235 
    
        
C1 - HVAC Control 
 
0.0368 
 
        
Smoke Control 
   
        
None 0 
 
0.000         
Automatic Shutdown 5 
  
0.184 0.184 0.184 0.184 
    
        
C2 - Smoke Extraction 
 
0.0201 
 
        
Method 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
C3 - Stairwell Pressurisation 
 
0.0201 
 
        
Protection 
   
        
No 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
D1 - Sprinkler System 
 
0.0713 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
D2 - Water Supply 
 
0.0190 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
D3- Occupant Fire Fighting 
 
0.0048 
 
        
Type 
   
        
None 0 
 
0.000         
Fire Extinguisher 3 
  
0.0144 0.0144 0.0144   
Fire Hose Reel and Extinguisher 5 
  
      0.024 
    
        
E - Emergency Power Supply 
 
0.0158 
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Purpose Group 
  
CS A1, A2 A3 A4 C2 
Occupants 
  
50 50 50 50 50 
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
F - Communication System 
 
0.0195 
 
        
Type 
   
        
None 0 
  
0.000 0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195         
    
        
G1 - Alerting 
 
0.0266 
 
        
Type 
   
        
Telephone 1 
 
0.0266 0.0266 0.0266 0.0266 0.0266 
    
        
G2 - (Firemen's) Lift control 
 
0.0157 
 
        
Provided 
   
        
No 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
G3 - Fire Fighting Access 
 
0.0221 
 
        
Type 
   
        
Fire Hose Run < 75m 4 
 
0.0884 0.0884 0.0884 0.0884   
Fire Hydrant System 5 
  
      0.1105 
    
        
H1 - Number of Escape Routes 
 
0.0196 
 
        
Required Number 
   
        
1 1 
 
0.0196         
2 2 
 
  0.0392 0.0392 0.0392 0.0392 
    
        
H2 - Width of Escape Routes 
 
0.0196 
 
        
Width 
   
        
Width < 1000 mm 0 
 
0.000         
1000 mm ≤ Width < 2000 mm 1 
  
0.0196 0.0196 0.0196 0.0196 
    
        
H3 - Emergency Lighting 
 
0.0051 
 
        
Extent (SA building occ > 100) 
   
        
Open Paths and Exitways 5 
 
0.0255 0.0255 0.0255 0.0255 0.0255 
    
        
H4 - Refuge Areas 
 
0.0026 
 
        
Extent 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
H5- Dead End Open Path (DEOP) Length 0.0199 
 
        
Range of DEOP Length 
   
        
≤ 20 m 5 
 
0.0995 0.0995 0.0995 0.0995 0.0995 
    
        
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
        
Range of TOP Length 
   
        
≤ 50 m 5 
 
0.0995 0.0995 0.0995 0.0995 0.0995 
    
        
H7 - Protected Path (PP) Length 
 
0.0272 
 
        
Range of PP Length 
   
        
30 < PP ≤ 45 m 4 
 
0.1088 0.1088 0.1088 0.1088 0.1088 
    
        
H8 - Exitway Surface Finishes 
 
0.0112 
 
        
Extent 
   
        
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 0.0448 
    
        
H9 - Occupied Spaces Surface Finishes 0.0454 
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Purpose Group 
  
CS A1, A2 A3 A4 C2 
Occupants 
  
50 50 50 50 50 
Surface 
   
        
Ceilings 2 
  
0.0908 0.0908 0.0908 0.0908 
Walls and Ceilings 4 
 
0.1816         
    
        
H10 - Signage 
 
0.0051 
 
        
Extent 
   
        
Fire Exit Signs 1 
  
  0.0051 0.0051 0.0051 
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153       
Flashing Illuminated Exit Signs 5 
  
        
    
        
Total Fire Safety Features (FSF) 
 
0.8116 1.716 1.489 1.243 1.544 1.811 
    
        
Fire Safety Index 
 
1.00 2.456 2.229 1.984 2.285 2.684 
 
 
Appendix AZ – Fire Safety Index Calculations – PG: CL (≤ 4m, ≤ 100 occupants) 
Purpose Group 
  
CS A1, A2 A3 A4 C2 
Occupants 
  
100 100 100 100 100 
Density 
  
1 1 1/5 1 1/20 
Area m2 
 
100 100 500 100 2000 
Height m 
 
< 4 3 m 3 m 3 m 3 m 
Alarm 
  
2 2     2 
Storeys 
  
2 Double Double Double Double 
 
AS Weighting           
BU1 - Purpose Group 
 
0.0332 
 
        
Crowd Purpose Groups 
   
        
Entertainment & Public Assembly 3 
 
0.0996 0.0996       
Theatrical & Indoor Sport 3 
  
        
Places of Instruction 3 
  
  0.0996     
Worship 3 
  
    0.0996   
Museum 3 
  
      0.0996 
    
        
BU2 - Building Escape Height 
 
0.0663 
 
        
< 4m 
  
0.3315 0.3315 0.3315 0.3315 0.3315 
    
        
BU3 - Occupant Numbers 
 
0.0221 
 
        
51 < Occ. No. ≤ 100 4 
 
0.0884 0.0884 0.0884 0.0884 0.0884 
    
        
BU4 - Fire Hazard Category 
 
0.0663 
 
        
2 3 
 
0.1989 0.1989 0.1989 0.1989   
1 5 
  
      0.3315 
    
        
Total Building Use Score (BUS) 
 
0.1879 0.7184 0.7184 0.7184 0.7184 0.851 
    
        
    
        
Fire Safety Features 
   
        
 
AS Weighting 
 
        
A1 - Firecell Rating 
 
0.1504 
 
        
F Rating (Minutes)   
  
        
30 2 
  
  0.3008     
60 4 
 
0.6016 0.6016   0.6016 0.6016 
    
        
A2 - Structural Fire Endurance Rating Attribute Score 0.0962 
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Purpose Group 
  
CS A1, A2 A3 A4 C2 
Occupants 
  
100 100 100 100 100 
30 1 
  
0.0962 0.0962 0.0962 0.0962 
120 4 
 
0.3848         
    
        
B - Fire Alarm Type 
 
0.1176 
 
        
Alarm Type 
   
        
No Alarm 0 
  
  0.000 0.000   
Type 2 Alarm - Manual Alarm 2 
 
0.235 0.235     0.235 
    
        
C1 - HVAC Control 
 
0.0368 
 
        
Smoke Control 
   
        
None 0 
 
0.000         
Automatic Shutdown 5 
  
0.184 0.184 0.184 0.184 
    
        
C2 - Smoke Extraction 
 
0.0201 
 
        
Method 
   
        
None 0 
 
0.000 0.000 0.000 0.000   
Manual Natural Ventilation 1 
  
      0.020 
    
        
C3 - Stairwell Pressurisation 
 
0.0201 
 
        
Protection 
   
        
No 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
D1 - Sprinkler System 
 
0.0713 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
D2 - Water Supply 
 
0.0190 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
D3- Occupant Fire Fighting 
 
0.0048 
 
        
Type 
   
        
None 0 
 
0.000         
Fire Extinguisher 3 
  
0.0144 0.0144 0.0144   
Fire Hose Reel and Extinguisher 5 
  
      0.024 
    
        
E - Emergency Power Supply 
 
0.0158 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
F - Communication System 
 
0.0195 
 
        
Type 
   
        
None 0 
  
0.000 0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195         
    
        
G1 - Alerting 
 
0.0266 
 
        
Type 
   
        
Telephone 1 
 
0.0266 0.0266 0.0266 0.0266 0.0266 
    
        
G2 - (Firemen's) Lift control 
 
0.0157 
 
        
Provided 
   
        
No 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
G3 - Fire Fighting Access 
 
0.0221 
 
        
Type 
   
        
Fire Hose Run < 75m 4 
 
0.0884 0.0884 0.0884 0.0884   
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Purpose Group 
  
CS A1, A2 A3 A4 C2 
Occupants 
  
100 100 100 100 100 
Fire Hydrant System 5 
  
      0.1105 
    
        
H1 - Number of Escape Routes 
 
0.0196 
 
        
Required Number 
   
        
2 2 
 
0.0392 0.0392 0.0392 0.0392 0.0392 
    
        
H2 - Width of Escape Routes 
 
0.0196 
 
        
Width 
   
        
1000 mm ≤ Width < 2000 mm 1 
 
0.0196 0.0196 0.0196 0.0196 0.0196 
    
        
H3 - Emergency Lighting 
 
0.0051 
 
        
Extent (SA building occ > 100) 
   
        
Open Paths and Exitways 5 
 
0.0255 0.0255 0.0255 0.0255 0.0255 
    
        
H4 - Refuge Areas 
 
0.0026 
 
        
Extent 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
H5- Dead End Open Path (DEOP) Length 0.0199 
 
        
Range of DEOP Length 
   
        
≤ 20 m 5 
 
0.0796 0.0995 0.0995 0.0995 0.0995 
    
        
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
        
Range of TOP Length 
   
        
≤ 50 m 5 
 
0.0995 0.0995 0.0995 0.0995 0.0995 
    
        
H7 - Protected Path (PP) Length 
 
0.0272 
 
        
Range of PP Length 
   
        
30 < PP ≤ 45 m 4 
 
0.1088 0.1088 0.1088 0.1088 0.1088 
    
        
H8 - Exitway Surface Finishes 
 
0.0112 
 
        
Extent 
   
        
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 0.0448 
    
        
H9 - Occupied Spaces Surface Finishes 0.0454 
 
        
Surface 
   
        
Ceilings 2 
  
0.0908 0.0908 0.0908 0.0908 
Walls and Ceilings 4 
 
0.1816         
    
        
H10 - Signage 
 
0.0051 
 
        
Extent 
   
        
Fire Exit Signs 1 
  
  0.0051 0.0051 0.0051 
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153       
    
        
Total Fire Safety Features (FSF) 
 
0.8116 1.970 1.789 1.243 1.544 1.831 
    
        
Fire Safety Index 
 
1.00 2.688 2.508 1.962 2.262 2.682 
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Appendix BA – Fire Safety Index Calculations – PG: CL (≤ 4m, ≤ 500 occupants) 
Purpose Group 
  
CL A1, A2 A3 A4 C2 
Occupants 
  
500 500 500 500 500 
Density 
  
1 1 1/5 1 1/20 
Area m2 
 
500 500 2500 500 10000 
Height m 
 
< 4 3 m 3 m 3 m 3 m 
Alarm 
  
3 2     2, SP 
Storeys 
  
2 Double Double Double Double 
 
AS Weighting           
BU1 - Purpose Group 
 
0.0332 
 
        
Crowd Purpose Groups 
   
        
Entertainment & Public Assembly 3 
 
0.0996 0.0996       
Theatrical & Indoor Sport 3 
  
        
Places of Instruction 3 
  
  0.0996     
Worship 3 
  
    0.0996   
Museum 3 
  
      0.0996 
    
        
BU2 - Building Escape Height 
 
0.0663 
 
        
< 4m 5 
 
0.3315 0.3315 0.3315 0.3315 0.3315 
    
        
BU3 - Occupant Numbers 
 
0.0221 
 
        
101 < Occ. No. ≤ 500 3 
 
0.0663 0.0663 0.0663 0.0663 0.0663 
    
        
BU4 - Fire Hazard Category 
 
0.0663 
 
        
2 3 
 
0.1989 0.1989 0.1989 0.1989   
1 5 
  
      0.3315 
    
        
Total Building Use Score (BUS) 
 
0.1879 0.6963 0.6963 0.6963 0.6963 0.8289 
    
        
    
        
Fire Safety Features 
   
        
 
AS Weighting 
 
        
A1 - Firecell Rating 
 
0.1504 
 
        
F Rating (Minutes)   
  
        
30 2 
  
  0.3008     
60 4 
 
0.6016 0.6016   0.6016 0.6016 
>60 5 
  
        
    
        
A2 - Structural Fire Endurance Rating Attribute Score 0.0962 
 
        
0 0 
  
        
30 1 
  
0.0962 0.0962 0.0962 0.0962 
120 4 
 
0.3848         
    
        
B - Fire Alarm Type 
 
0.1176 
 
        
Alarm Type 
   
        
No Alarm 0 
 
    0.000 0.000   
Type 2 Alarm - Manual Alarm 2 
 
  0.235     0.235 
Type 3 Alarm - Automatic Alarm with Heat Detectors 3 
 
0.3528         
    
        
C1 - HVAC Control 
 
0.0368 
 
        
Smoke Control 
   
        
None 0 
 
0.000         
Automatic Shutdown 5 
  
0.184 0.184 0.184 0.184 
    
        
C2 - Smoke Extraction 
 
0.0201 
 
        
Method 
   
        
None 0 
 
0.000 0.000 0.000 0.000   
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Purpose Group 
  
CL A1, A2 A3 A4 C2 
Occupants 
  
500 500 500 500 500 
Automatic Natural Ventilation 4 
  
      0.080 
    
        
C3 - Stairwell Pressurisation 
 
0.0201 
 
        
Protection 
   
        
No 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
D1 - Sprinkler System 
 
0.0713 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000   
Wet Pipe Sprinkler System 5 
  
      0.357 
    
        
D2 - Water Supply 
 
0.0190 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000   
Class A 5 
  
      0.095 
    
        
D3- Occupant Fire Fighting 
 
0.0048 
 
        
Type 
   
        
None 0 
 
0.000         
Fire Hose Reel and Extinguisher 5 
  
0.024 0.024 0.024 0.024 
    
        
E - Emergency Power Supply 
 
0.0158 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
F - Communication System 
 
0.0195 
 
        
Type 
   
        
None 0 
  
0.000 0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195         
    
        
G1 - Alerting 
 
0.0266 
 
        
Type 
   
        
Telephone 1 
 
0.0266 0.0266 0.0266 0.0266 0.0266 
    
        
G2 - (Firemen's) Lift control 
 
0.0157 
 
        
Provided 
   
        
No 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
G3 - Fire Fighting Access 
 
0.0221 
 
        
Type 
   
        
Fire Hose Run < 75m 4 
 
0.0884 0.0884 0.0884 0.0884   
Fire Hydrant System 5 
  
      0.1105 
    
        
H1 - Number of Escape Routes 
 
0.0196 
 
        
Required Number 
   
        
2 2 
 
0.0392         
3 3 
  
0.0588 0.0588 0.0588 0.0588 
    
        
H2 - Width of Escape Routes 
 
0.0196 
 
        
Width 
   
        
1000 mm ≤ Width < 2000 mm 1 
 
0.0196 0.0196 0.0196 0.0196 0.0196 
    
        
H3 - Emergency Lighting 
 
0.0051 
 
        
Extent (SA building occ > 100) 
   
        
Open Paths and Exitways 5 
 
0.0255 0.0255 0.0255 0.0255 0.0255 
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Purpose Group 
  
CL A1, A2 A3 A4 C2 
Occupants 
  
500 500 500 500 500 
H4 - Refuge Areas 
 
0.0026 
 
        
Extent 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
H5- Dead End Open Path (DEOP) Length 0.0199 
 
        
Range of DEOP Length 
   
        
20 < DEOP ≤ 25 m 4 
 
0.0796         
≤ 20 m 5 
  
0.0995 0.0995 0.0995 0.0995 
    
        
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
        
Range of TOP Length 
   
        
50 < TOP ≤ 60 m 4 
 
0.0796         
≤ 50 m 5 
  
0.0995 0.0995 0.0995 0.0995 
    
        
H7 - Protected Path (PP) Length 
 
0.0272 
 
        
Range of PP Length 
   
        
30 < PP ≤ 45 m 4 
 
0.1088 0.1088 0.1088 0.1088 0.1088 
PP ≤ 30 m 5 
 
          
    
        
H8 - Exitway Surface Finishes 
 
0.0112 
 
        
Extent 
   
        
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 0.0448 
    
        
H9 - Occupied Spaces Surface Finishes 0.0454 
 
        
Surface 
   
        
Ceilings 1 
  
      0.0454 
Ceilings 2 
  
0.0908 0.0908 0.0908   
Walls and Ceilings 4 
 
0.1816         
    
        
H10 - Signage 
 
0.0051 
 
        
Extent 
   
        
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153 0.0153 0.0153 0.0153 
    
        
Total Fire Safety Features (FSF) 
 
0.8116 2.068 1.819 1.283 1.583 2.327 
    
        
Fire Safety Index 
 
1.00 2.764 2.515 1.979 2.280 3.156 
 
 
Appendix BB – Fire Safety Index Calculations – PG: CL (≤ 4m, ≤ 1000 occupants) 
Purpose Group 
  
CL A1, A2 A3 A4 C2 
Occupants 
  
1000 1000 1000 1000 1000 
Density 
  
1 1 1/5 1 1/20 
Area m2 
 
1000 1000 5000 1000 20000 
Max. Area 
   
      10000 
Max. Occupants 
   
      500 
Alarm 
  
4 2     2, SP 
Height m 
 
< 4 3 m 3 m 3 m 3 m 
 
AS Weighting           
BU1 - Purpose Group 
 
0.0332 
 
        
Crowd Purpose Groups 
   
        
Entertainment & Public Assembly 3 
 
0.0996 0.0996       
Theatrical & Indoor Sport 3 
  
        
Places of Instruction 3 
  
  0.0996     
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Purpose Group 
  
CL A1, A2 A3 A4 C2 
Occupants 
  
1000 1000 1000 1000 1000 
Worship 3 
  
    0.0996   
Museum 3 
  
      0.0996 
    
        
BU2 - Building Escape Height 
 
0.0663 
 
        
< 4m 5 
 
0.3315 0.3315 0.3315 0.3315 0.3315 
    
        
BU3 - Occupant Numbers 
 
0.0221 
 
        
501 < Occ. No. ≤ 1000 2 
 
0.0442 0.0442 0.0442 0.0442   
101 < Occ. No. ≤ 500 3 
 
        0.0663 
    
        
BU4 - Fire Hazard Category 
 
0.0663 
 
        
2 3 
 
0.1989 0.1989 0.1989 0.1989   
1 5 
  
      0.3315 
    
        
Total Building Use Score (BUS) 
 
0.1879 0.6742 0.6742 0.6742 0.6742 0.8289 
    
        
    
        
Fire Safety Features 
   
        
 
AS Weighting 
 
        
A1 - Firecell Rating 
 
0.1504 
 
        
F Rating (Minutes)   
  
        
30 2 
  
  0.3008     
60 4 
 
0.6016 0.6016   0.6016 0.6016 
    
        
A2 - Structural Fire Endurance Rating Attribute Score 0.0962 
 
        
30 1 
  
0.0962 0.0962 0.0962 0.0962 
120 4 
 
0.3848         
    
        
B - Fire Alarm Type 
 
0.1176 
 
        
Alarm Type 
   
        
No Alarm 0 
 
    0.000 0.000   
Type 2 Alarm - Manual Alarm 2 
 
  0.235     0.235 
Type 4 Alarm - Automatic Alarm with Smoke Detectors 5 
 
0.588         
    
        
C1 - HVAC Control 
 
0.0368 
 
        
Smoke Control 
   
        
None 0 
 
0.000         
Automatic Shutdown 5 
  
0.184 0.184 0.184 0.184 
    
        
C2 - Smoke Extraction 
 
0.0201 
 
        
Method 
   
        
None 0 
 
0.000 0.000 0.000 0.000   
Automatic Natural Ventilation 4 
  
      0.080 
    
        
C3 - Stairwell Pressurisation 
 
0.0201 
 
        
Protection 
   
        
No 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
D1 - Sprinkler System 
 
0.0713 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000   
Wet Pipe Sprinkler System 5 
  
      0.3565 
    
        
D2 - Water Supply 
 
0.0190 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000   
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Purpose Group 
  
CL A1, A2 A3 A4 C2 
Occupants 
  
1000 1000 1000 1000 1000 
Class A 5 
  
      0.095 
    
        
D3- Occupant Fire Fighting 
 
0.0048 
 
        
Type 
   
        
None 0 
 
0.000         
Fire Hose Reel and Extinguisher 5 
  
0.024 0.024 0.024 0.024 
    
        
E - Emergency Power Supply 
 
0.0158 
 
        
Type 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
F - Communication System 
 
0.0195 
 
        
Type 
   
        
None 0 
  
0.000 0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195         
    
        
G1 - Alerting 
 
0.0266 
 
        
Type 
   
        
Telephone 1 
 
  0.0266 0.0266 0.0266 0.0266 
Direct Connection to Fire Service 5 
 
0.133         
    
        
G2 - (Firemen's) Lift control 
 
0.0157 
 
        
Provided 
   
        
No 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
G3 - Fire Fighting Access 
 
0.0221 
 
        
Type 
   
        
Fire Hose Run < 75m 4 
 
0.0884 0.0884 0.0884 0.0884   
Fire Hydrant System 5 
  
      0.1105 
    
        
H1 - Number of Escape Routes 
 
0.0196 
 
        
Required Number 
   
        
3 3 
 
0.0588 0.0588 0.0588 0.0588 0.0588 
    
        
H2 - Width of Escape Routes 
 
0.0196 
 
        
Width 
   
        
1000 mm ≤ Width < 2000 mm 1 
  
0.0196 0.0196 0.0196 0.0196 
2000 mm ≤ Width < 4500mm 2 
 
0.039         
    
        
H3 - Emergency Lighting 
 
0.0051 
 
        
Extent (SA building occ > 100) 
   
        
Open Paths and Exitways 5 
 
0.0255 0.0255 0.0255 0.0255 0.0255 
    
        
H4 - Refuge Areas 
 
0.0026 
 
        
Extent 
   
        
None 0 
 
0.000 0.000 0.000 0.000 0.000 
    
        
H5- Dead End Open Path (DEOP) Length 0.0199 
 
        
Range of DEOP Length 
   
        
30 < DEOP ≤ 45 m 2 
 
0.0398         
≤ 20 m 5 
  
0.0995 0.0995 0.0995 0.0995 
    
        
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
        
Range of TOP Length 
   
        
80 < TOP ≤ 110 m 2 
 
0.0398         
≤ 50 m 5 
  
0.0995 0.0995 0.0995 0.0995 
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Purpose Group 
  
CL A1, A2 A3 A4 C2 
Occupants 
  
1000 1000 1000 1000 1000 
    
        
H7 - Protected Path (PP) Length 
 
0.0272 
 
        
Range of PP Length 
   
        
30 < PP ≤ 45 m 4 
 
0.1088 0.1088 0.1088 0.1088 0.1088 
    
        
H8 - Exitway Surface Finishes 
 
0.0112 
 
        
Extent 
   
        
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 0.0448 
    
        
H9 - Occupied Spaces Surface Finishes 0.0454 
 
        
Surface 
   
        
Ceilings 1 
  
      0.0454 
Ceilings 2 
  
0.0908 0.0908 0.0908   
Walls and Ceilings 4 
 
0.1816         
    
        
H10 - Signage 
 
0.0051 
 
        
Extent 
   
        
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153 0.0153 0.0153 0.0153 
    
        
Total Fire Safety Features (FSF) 
 
0.8116 2.369 1.819 1.283 1.583 2.327 
    
        
Fire Safety Index 
 
1.00 3.043 2.493 1.957 2.258 3.156 
 
 
Appendix BC – Fire Safety Index Calculations – PG: CL (≤ 4m, ≤ 1200 occupants) 
Purpose Group 
  
CL A1, A2 A3 A4 C2 
Occupants 
  
1200 1200 1200 1200 1200 
Density 
  
1 1 1/5 1 1 
Area m2 
 
1200 1200 6000 1200 24000 
Max. Area 
  
    5000   10000 
Max. Occupants 
  
    1000   500 
Alarm 
  
7 2 SP   2, SP 
Height m 
 
< 4 3 m 3 m 3 m 3 m 
   
2 Double Double Double Double 
 
AS Weighting           
BU1 - Purpose Group 
 
0.0332           
Crowd Purpose Groups 
  
          
Entertainment & Public Assembly 3 
 
0.0996 0.0996       
Theatrical & Indoor Sport 3 
 
          
Places of Instruction 3 
 
    0.0996     
Worship 3 
 
      0.0996   
Museum 3 
 
        0.0996 
   
          
BU2 - Building Escape Height 
 
0.0663           
< 4m 
 
5 0.3315 0.3315 0.3315 0.3315 0.3315 
   
          
BU3 - Occupant Numbers 
 
0.0221           
>1000 1 
 
0.0221 0.0221   0.0221   
501 < Occ. No. ≤ 1000 2 
 
    0.0442     
101 < Occ. No. ≤ 500 3 
 
        0.0663 
   
          
BU4 - Fire Hazard Category 
 
0.0663           
2 3 
 
0.1989 0.1989 0.1989 0.1989   
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Purpose Group 
  
CL A1, A2 A3 A4 C2 
Occupants 
  
1200 1200 1200 1200 1200 
1 5 
 
        0.3315 
   
          
Total Building Use Score (BUS) 
 
0.1879 0.6521 0.6521 0.6742 0.6521 0.8289 
   
          
   
          
Fire Safety Features 
  
          
 
AS Weighting           
A1 - Firecell Rating 
 
0.1504           
F Rating (Minutes)   
 
          
30 2 
 
0.3008   0.3008     
60 4 
 
  0.6016   0.6016 0.6016 
   
          
A2 - Structural Fire Endurance Rating Attribute Score 0.0962           
30 1 
 
  0.0962 0.0962 0.0962 0.0962 
60 2 
 
0.1924         
   
          
B - Fire Alarm Type 
 
0.1176           
Alarm Type 
  
          
No Alarm 0 
 
    0.000 0.000   
Type 2 Alarm - Manual Alarm 2 
 
  0.235     0.235 
Type 4 Alarm - Automatic Alarm with Smoke Detectors 5 
 
0.588         
   
          
C1 - HVAC Control 
 
0.0368           
Smoke Control 
  
          
None 0 
 
0.000         
Automatic Shutdown 5 
 
  0.184 0.184 0.184 0.184 
   
          
C2 - Smoke Extraction 
 
0.0201           
Method 
  
          
None 0 
 
0.000 0.000 0.000 0.000   
Automatic Natural Ventilation 4 
 
        0.080 
   
          
C3 - Stairwell Pressurisation 
 
0.0201           
Protection 
  
          
No 0 
 
0.000 0.000 0.000 0.000 0.000 
   
          
D1 - Sprinkler System 
 
0.0713           
Type 
  
          
None 0 
 
  0.000 0.000 0.000   
Wet Pipe Sprinkler System 5 
 
0.3565       0.3565 
   
          
D2 - Water Supply 
 
0.0190           
Type 
  
          
None 0 
 
  0.000 0.000 0.000   
Class C 2 
 
0.038         
Class A 5 
 
        0.095 
   
          
D3- Occupant Fire Fighting 
 
0.0048           
Type 
  
          
None 0 
 
0.000         
Fire Hose Reel and Extinguisher 5 
 
  0.024 0.024 0.024 0.024 
   
          
E - Emergency Power Supply 
 
0.0158           
Type 
  
          
None 0 
 
0.000 0.000 0.000 0.000 0.000 
   
          
256 
 
Purpose Group 
  
CL A1, A2 A3 A4 C2 
Occupants 
  
1200 1200 1200 1200 1200 
F - Communication System 
 
0.0195           
Type 
  
          
None 0 
 
  0.000 0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195         
   
          
G1 - Alerting 
 
0.0266           
Type 
  
          
Telephone 1 
 
  0.0266 0.0266 0.0266 0.0266 
Direct Connection to Fire Service 5 
 
0.133         
   
          
G2 - (Firemen's) Lift control 
 
0.0157           
Provided 
  
          
No 0 
 
0.000 0.000 0.000 0.000 0.000 
   
          
G3 - Fire Fighting Access 
 
0.0221           
Type 
  
          
Fire Hose Run < 75m 4 
 
0.0884 0.0884 0.0884 0.0884   
Fire Hydrant System 5 
 
        0.1105 
   
          
H1 - Number of Escape Routes 
 
0.0196           
Required Number 
  
          
3 3 
 
  0.0588 0.0588 0.0588 0.0588 
≥ 4 4 
 
0.0784         
   
          
H2 - Width of Escape Routes 
 
0.0196           
Width 
  
          
1000 mm ≤ Width < 2000 mm 1 
 
  0.0196 0.0196 0.0196 0.0196 
2000 mm ≤ Width < 4500mm 2 
 
0.039         
   
          
H3 - Emergency Lighting 
 
0.0051           
Extent (SA building occ > 100) 
  
          
Open Paths and Exitways 5 
 
0.0255 0.0255 0.0255 0.0255 0.0255 
   
          
H4 - Refuge Areas 
 
0.0026           
Extent 
  
          
None 0 
 
0.000 0.000 0.000 0.000 0.000 
   
          
H5- Dead End Open Path (DEOP) Length 0.0199           
Range of DEOP Length 
  
          
45 < DEOP ≤ 60 m 1 
 
0.020         
≤ 20 m 5 
 
  0.0995 0.0995 0.0995 0.0995 
   
          
H6 - Total Open Path (TOP) Length 
 
0.0199           
Range of TOP Length 
  
          
110 < TOP ≤ 140 m 1 
 
0.020         
≤ 50 m 5 
 
  0.0995 0.0995 0.0995 0.0995 
   
          
H7 - Protected Path (PP) Length 
 
0.0272           
Range of PP Length 
  
          
30 < PP ≤ 45 m 4 
 
0.1088 0.1088 0.1088 0.1088 0.1088 
   
          
H8 - Exitway Surface Finishes 
 
0.0112           
Extent 
  
          
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 0.0448 
   
          
H9 - Occupied Spaces Surface Finishes 0.0454           
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Purpose Group 
  
CL A1, A2 A3 A4 C2 
Occupants 
  
1200 1200 1200 1200 1200 
Surface 
  
          
Ceilings 1 
 
        0.0454 
Ceilings 2 
 
0.0908 0.0908 0.0908 0.0908   
   
          
H10 - Signage 
 
0.0051           
Extent 
  
          
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153 0.0153 0.0153 0.0153 
   
          
Total Fire Safety Features (FSF) 
 
0.8116 2.159 1.819 1.283 1.583 2.327 
   
          
Fire Safety Index 
 
1.00 2.811 2.471 1.957 2.236 3.156 
 
 
Appendix BD – Fire Safety Index Calculations – PG: CM (0m, ≤ 50 occupants) 
Purpose Group 
  
CM F2 F3 C1 
Occupants 
  
50 50 50 50 
Density 
  
0.1 1/10 1/20 1/10 
Area m2 
 
500 500 1000 500 
Height m 
 
0 0 m 0 m 0 m 
Alarm Type 
  
2     2 
Storeys 
  
1 Single Single Single 
 
AS Weighting         
BU1 - Purpose Group 
 
0.0332 
 
      
Crowd Purpose Groups 
   
      
Exhibition Hall 3 
 
0.0996     0.0996 
Small Shop 3 
  
0.0996     
Wholesalers Store 3 
  
  0.0996   
    
      
BU2 - Building Escape Height 
 
0.0663 
 
      
0m 5 
 
0.3315 0.3315 0.3315 0.3315 
    
      
BU3 - Occupant Numbers 
 
0.0221 
 
      
Occ. No. ≤ 50 5 
 
0.1105 0.1105 0.1105 0.1105 
    
      
BU4 - Fire Hazard Category 
 
0.0663 
 
      
4 0 
  
  0.00   
2 3 
 
0.1989 0.1989   0.1989 
    
      
Total Building Use Score (BUS) 
 
0.1879 0.7405 0.7405 0.608 0.7405 
    
      
    
      
Fire Safety Features 
   
      
 
AS Weighting 
 
      
A1 - Firecell Rating 
 
0.1504 
 
      
F Rating (Minutes)   
  
      
0 0 
 
0.000       
30 2 
  
0.3008     
60 4 
  
  0.6016 0.6016 
    
      
A2 - Structural Fire Endurance Rating Attribute Score 0.0962 
 
      
30 1 
  
0.0962     
60 2 
 
0.1924   0.1924 0.1924 
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Purpose Group 
  
CM F2 F3 C1 
Occupants 
  
50 50 50 50 
B - Fire Alarm Type 
 
0.1176 
 
      
Alarm Type 
   
      
No Alarm 0 
 
0.000 0.000 0.000   
Type 2 Alarm - Manual Alarm 2 
 
      0.235 
    
      
C1 - HVAC Control 
 
0.0368 
 
      
Smoke Control 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
C2 - Smoke Extraction 
 
0.0201 
 
      
Method 
   
      
None 0 
 
0.000 0.000   0.000 
Automatic Natural Ventilation 4 
  
  0.080   
    
      
C3 - Stairwell Pressurisation 
 
0.0201 
 
      
Protection 
   
      
No 0 
 
0.000 0.000 0.000 0.000 
    
      
D1 - Sprinkler System 
 
0.0713 
 
      
Type 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
D2 - Water Supply 
 
0.0190 
 
      
Type 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
D3- Occupant Fire Fighting 
 
0.0048 
 
      
Type 
   
      
None 0 
 
0.000       
Fire Hose Reel and Extinguisher 5 
  
0.024 0.024 0.024 
    
      
E - Emergency Power Supply 
 
0.0158 
 
      
Type 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
F - Communication System 
 
0.0195 
 
      
Type 
   
      
None 0 
  
0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195       
    
      
G1 - Alerting 
 
0.0266 
 
      
Type 
   
      
Telephone 1 
 
0.0266 0.0266 0.0266 0.0266 
    
      
G2 - (Firemen's) Lift control 
 
0.0157 
 
      
Provided 
   
      
No 0 
 
0.000 0.000 0.000 0.000 
    
      
G3 - Fire Fighting Access 
 
0.0221 
 
      
Type 
   
      
Fire Hose Run < 75m 4 
 
0.0884 0.0884 0.0884 0.0884 
    
      
H1 - Number of Escape Routes 
 
0.0196 
 
      
Required Number 
   
      
1 1 
 
0.0196       
2 2 
  
0.0392 0.0392 0.0392 
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Purpose Group 
  
CM F2 F3 C1 
Occupants 
  
50 50 50 50 
    
      
H2 - Width of Escape Routes 
 
0.0196 
 
      
Width 
   
      
Width < 1000 mm 0 
 
0.000       
1000 mm ≤ Width < 2000 mm 1 
  
0.0196 0.0196 0.0196 
    
      
H3 - Emergency Lighting 
 
0.0051 
 
      
Extent (SA building occ > 100) 
   
      
At Final Exit 2 
 
0.0102 0.0102     
Open Paths and Exitways 5 
  
  0.0255 0.0255 
    
      
H4 - Refuge Areas 
 
0.0026 
 
      
Extent 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
H5- Dead End Open Path (DEOP) Length 0.0199 
 
      
Range of DEOP Length 
   
      
≤ 20 m 5 
 
0.0995 0.0995 0.0995 0.0995 
    
      
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
      
Range of TOP Length 
   
      
≤ 50 m 5 
 
0.0995 0.0995 0.0995 0.0995 
    
      
H7 - Protected Path (PP) Length 
 
0.0272 
 
      
Range of PP Length 
   
      
30 < PP ≤ 45 m 4 
 
0.1088 0.1088 0.1088 0.1088 
    
      
H8 - Exitway Surface Finishes 
 
0.0112 
 
      
Extent 
   
      
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 
No applied surface finishes, non-combustible surfaces 5 
  
      
    
      
H9 - Occupied Spaces Surface Finishes 0.0454 
 
      
Surface 
   
      
Ceilings 2 
  
    0.0908 
Walls and Ceilings (or Ceilings Only) 3 
 
  0.1362 0.1362   
Walls and Ceilings 4 
 
0.1816       
    
      
H10 - Signage 
 
0.0051 
 
      
Extent 
   
      
Fire Exit Signs 1 
  
0.0051 0.0051 0.0051 
Illuminated Fire Exit Signs 3 
 
0.0153       
    
      
Total Fire Safety Features (FSF) 
 
0.8116 0.906 1.099 1.592 1.701 
    
      
Fire Safety Index 
 
1.00 1.647 1.839 2.133 2.442 
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Appendix BE – Fire Safety Index Calculations – PG: CM (0m, ≤ 100 occupants) 
Purpose Group 
  
CM F1 F3 C1 
Occupants 
  
100 100 100 100 
Density 
  
0.1 1/10 1/20 1/10 
Area m2 
 
1000 1000 2000 1000 
Height m 
 
0 0 m 0 m 0 m 
Alarm Type 
  
2 4   2 
Storeys 
  
1 Single Single Single 
 
AS Weighting         
BU1 - Purpose Group 
 
0.0332 
 
      
Crowd Purpose Groups 
   
      
Exhibition Hall 3 
  
    0.0996 
Large Shop 3 
 
0.0996 0.0996 
 
  
Wholesalers Store 3 
   
0.0996 
 
    
      
BU2 - Building Escape Height 
 
0.0663 
 
      
0m 5 
 
0.3315 0.3315 0.3315 0.3315 
    
      
BU3 - Occupant Numbers 
 
0.0221 
 
      
51 < Occ. No. ≤ 100 4 
 
0.0884 0.0884 0.0884 0.0884 
    
      
BU4 - Fire Hazard Category 
 
0.0663 
 
      
4 0 
  
  0.00   
2 3 
 
0.1989 0.1989   0.1989 
    
      
Total Building Use Score (BUS) 
 
0.1879 0.7184 0.7184 0.5195 0.7184 
    
      
    
      
Fire Safety Features 
   
      
 
AS Weighting 
 
      
A1 - Firecell Rating 
 
0.1504 
 
      
F Rating (Minutes)   
  
      
0 0 
 
0.000       
60 4 
  
0.6016 0.6016 0.6016 
    
      
A2 - Structural Fire Endurance Rating Attribute Score 0.0962 
 
      
60 2 
 
0.1924 0.1924 0.1924 0.1924 
    
      
B - Fire Alarm Type 
 
0.1176 
 
      
Alarm Type 
   
      
No Alarm 0 
 
    0.000   
Type 2 Alarm - Manual Alarm 2 
 
0.2352     0.2352 
Type 4 Alarm - Automatic Alarm with Smoke Detectors 5 
  
0.588     
    
      
C1 - HVAC Control 
 
0.0368 
 
      
Smoke Control 
   
      
None 0 
 
0.000       
Automatic Shutdown 5 
  
0.184 0.184 0.184 
    
      
C2 - Smoke Extraction 
 
0.0201 
 
      
Method 
   
      
None 0 
 
0.000     0.000 
Automatic Natural Ventilation 4 
  
0.080 0.080   
    
      
C3 - Stairwell Pressurisation 
 
0.0201 
 
      
Protection 
   
      
No 0 
 
0.000 0.000 0.000 0.000 
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Purpose Group 
  
CM F1 F3 C1 
Occupants 
  
100 100 100 100 
    
      
D1 - Sprinkler System 
 
0.0713 
 
      
Type 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
D2 - Water Supply 
 
0.0190 
 
      
Type 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
D3- Occupant Fire Fighting 
 
0.0048 
 
      
Type 
   
      
None 0 
 
0.000       
Fire Hose Reel and Extinguisher 5 
  
0.024 0.024 0.024 
    
      
E - Emergency Power Supply 
 
0.0158 
 
      
Type 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
F - Communication System 
 
0.0195 
 
      
Type 
   
      
None 0 
  
0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195       
    
      
G1 - Alerting 
 
0.0266 
 
      
Type 
   
      
Telephone 1 
 
0.0266 0.0266 0.0266 0.0266 
    
      
G2 - (Firemen's) Lift control 
 
0.0157 
 
      
Provided 
   
      
No 0 
 
0.000 0.000 0.000 0.000 
    
      
G3 - Fire Fighting Access 
 
0.0221 
 
      
Type 
   
      
Fire Hose Run < 75m 4 
 
0.0884 0.0884   0.0884 
Fire Hydrant System 5 
  
  0.1105   
    
      
H1 - Number of Escape Routes 
 
0.0196 
 
      
Required Number 
   
      
2 2 
 
0.0392 0.0392 0.0392 0.0392 
    
      
H2 - Width of Escape Routes 
 
0.0196 
 
      
Width 
   
      
Width < 1000 mm 0 
 
0.000       
1000 mm ≤ Width < 2000 mm 1 
  
0.0196 0.0196 0.0196 
    
      
H3 - Emergency Lighting 
 
0.0051 
 
      
Extent (SA building occ > 100) 
   
      
At Final Exit 2 
 
0.0102       
Open Paths and Exitways 5 
  
0.0255 0.0255 0.0255 
    
      
H4 - Refuge Areas 
 
0.0026 
 
      
Extent 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
H5- Dead End Open Path (DEOP) Length 0.0199 
 
      
Range of DEOP Length 
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Purpose Group 
  
CM F1 F3 C1 
Occupants 
  
100 100 100 100 
≤ 20 m 5 
 
0.0995 0.0995 0.0995 0.0995 
    
      
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
      
Range of TOP Length 
   
      
≤ 50 m 5 
 
0.0995 0.0995 0.0995 0.0995 
    
      
H7 - Protected Path (PP) Length 
 
0.0272 
 
      
Range of PP Length 
   
      
30 < PP ≤ 45 m 4 
 
0.1088 0.1088 0.1088 0.1088 
    
      
H8 - Exitway Surface Finishes 
 
0.0112 
 
      
Extent 
   
      
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 
    
      
H9 - Occupied Spaces Surface Finishes 0.0454 
 
      
Surface 
   
      
Ceilings 2 
  
    0.0908 
Walls and Ceilings (or Ceilings Only) 3 
 
  0.1362 0.1362   
Walls and Ceilings 4 
 
0.1816       
    
      
H10 - Signage 
 
0.0051 
 
      
Extent 
   
      
Fire Exit Signs 1 
  
  0.0051   
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153   0.0153 
    
      
Total Fire Safety Features (FSF) 
 
0.8116 1.161 2.374 1.798 1.895 
       Fire Safety Index 
 
1.00 1.879 3.092 2.317 2.614 
 
 
Appendix BF – Fire Safety Index Calculations – PG: CM (0m, ≤ 500 occupants) 
Purpose Group 
  
CM F1 F3 C1 
Occupants 
  
500 500 500 500 
Density 
  
0.1 1/10 1/20 1/10 
Area m2 
 
5000 5000 10000 5000 
Height m 
 
0 0 m 0 m 0 m 
Alarm Type 
  
3 4 SP 2 
 
AS Weighting         
BU1 - Purpose Group 
 
0.0332 
 
      
Crowd Purpose Groups 
   
      
Exhibition Hall 3 
  
    0.0996 
Large Shop 3 
 
0.0996 0.0996     
Wholesalers Store 3 
  
   0.0966   
    
      
BU2 - Building Escape Height 
 
0.0663 
 
      
0m 5 
 
0.3315 0.3315 0.3315 0.3315 
    
      
BU3 - Occupant Numbers 
 
0.0221 
 
      
101 < Occ. No. ≤ 500 3 
 
0.0663 0.0663 0.0663 0.0663 
    
      
BU4 - Fire Hazard Category 
 
0.0663 
 
      
4 0 
  
  0.00   
2 3 
 
0.1989 0.1989   0.1989 
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Purpose Group 
  
CM F1 F3 C1 
Occupants 
  
500 500 500 500 
    
      
Total Building Use Score (BUS) 
 
0.1879 0.6963 0.6963 0.4974 0.6963 
    
      
    
      
Fire Safety Features 
   
      
 
AS Weighting 
 
      
A1 - Firecell Rating 
 
0.1504 
 
      
F Rating (Minutes)   
  
      
0 0 
 
0.000       
60 4 
  
0.6016 0.6016 0.6016 
    
      
A2 - Structural Fire Endurance Rating Attribute Score 0.0962 
 
      
60 2 
 
0.1924 0.1924 0.1924 0.1924 
    
      
B - Fire Alarm Type 
 
0.1176 
 
      
Alarm Type 
   
      
Type 2 Alarm - Manual Alarm 2 
 
      0.2352 
Type 3 Alarm - Automatic Alarm with Heat Detectors 3 
 
0.3528       
Type 4 Alarm - Automatic Alarm with Smoke Detectors 5 
  
0.588 0.588   
    
      
C1 - HVAC Control 
 
0.0368 
 
      
Smoke Control 
   
      
None 0 
 
0.000       
Automatic Shutdown 5 
  
0.184 0.184 0.184 
    
      
C2 - Smoke Extraction 
 
0.0201 
 
      
Method 
   
      
Automatic Natural Ventilation 4 
 
0.080 0.080 0.080 0.0804 
    
      
C3 - Stairwell Pressurisation 
 
0.0201 
 
      
Protection 
   
      
No 0 
 
0.000 0.000 0.000 0.000 
    
      
D1 - Sprinkler System 
 
0.0713 
 
      
Type 
   
      
None 0 
 
0.000     0.000 
Wet Pipe Sprinkler System 5 
  
0.3565 0.357   
    
      
D2 - Water Supply 
 
0.0190 
 
      
Type 
   
      
None 0 
 
0.000     0.000 
Class A 5 
  
0.095 0.095   
    
      
D3- Occupant Fire Fighting 
 
0.0048 
 
      
Type 
   
      
None 0 
 
0.000       
Fire Hose Reel and Extinguisher 5 
  
0.024 0.024 0.024 
    
      
E - Emergency Power Supply 
 
0.0158 
 
      
Type 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
F - Communication System 
 
0.0195 
 
      
Type 
   
      
None 0 
  
0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195       
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Purpose Group 
  
CM F1 F3 C1 
Occupants 
  
500 500 500 500 
    
      
G1 - Alerting 
 
0.0266 
 
      
Type 
   
      
Telephone 1 
 
0.0266 0.0266 0.0266 0.0266 
    
      
G2 - (Firemen's) Lift control 
 
0.0157 
 
      
Provided 
   
      
No 0 
 
0.000 0.000 0.000 0.000 
    
      
G3 - Fire Fighting Access 
 
0.0221 
 
      
Type 
   
      
Fire Hose Run < 75m 4 
 
0.0884       
Fire Hydrant System 5 
  
0.1105 0.1105 0.1105 
    
      
H1 - Number of Escape Routes 
 
0.0196 
 
      
Required Number 
   
      
2 2 
 
0.0392       
3 3 
  
0.0588 0.0588 0.0588 
    
      
H2 - Width of Escape Routes 
 
0.0196 
 
      
Width 
   
      
1000 mm ≤ Width < 2000 mm 1 
 
  0.0196 0.0196 0.0196 
2000 mm ≤ Width < 4500mm 2 
 
0.0392       
    
      
H3 - Emergency Lighting 
 
0.0051 
 
      
Extent (SA building occ > 100) 
   
      
Open Paths and Exitways 5 
 
0.0255 0.0255 0.0255 0.0255 
    
      
H4 - Refuge Areas 
 
0.0026 
 
      
Extent 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
H5- Dead End Open Path (DEOP) Length 0.0199 
 
      
Range of DEOP Length 
   
      
20 < DEOP ≤ 25 m 4 
 
0.0796       
≤ 20 m 5 
  
0.0995 0.0995 0.0995 
    
      
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
      
Range of TOP Length 
   
      
50 < TOP ≤ 60 m 4 
 
0.0796       
≤ 50 m 5 
  
0.0995 0.0995 0.0995 
    
      
H7 - Protected Path (PP) Length 
 
0.0272 
 
      
Range of PP Length 
   
      
30 < PP ≤ 45 m 4 
 
0.1088 0.1088 0.1088 0.1088 
    
      
H8 - Exitway Surface Finishes 
 
0.0112 
 
      
Extent 
   
      
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 
    
      
H9 - Occupied Spaces Surface Finishes 0.0454 
 
      
Surface 
   
      
Ceilings 2 
  
0.0908 0.0908 0.0908 
Walls and Ceilings 4 
 
0.1816       
    
      
H10 - Signage 
 
0.0051 
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Purpose Group 
  
CM F1 F3 C1 
Occupants 
  
500 500 500 500 
Extent 
   
      
Fire Exit Signs 1 
  
  0.0051   
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153   0.0153 
    
      
Total Fire Safety Features (FSF) 
 
0.8116 1.374 2.822 2.811 2.017 
    
      
Fire Safety Index 
 
1.00 2.070 3.518 3.309 2.714 
 
 
Appendix BG – Fire Safety Index Calculations – PG: CM (0m, ≤ 1000 occupants) 
Purpose Group 
  
CM F1 F3 C1 
Occupants 
  
1000 1000 1000 1000 
Density 
  
0.1 1/10 1/20 1/10 
Area m2 
 
10000 10000 20000 10000 
Height m 
 
0 0 m 0 m 0 m 
Alarm Type 
  
4 4,SP 4, SP 4, SP 
 
AS Weighting         
BU1 - Purpose Group 
 
0.0332 
 
      
Crowd Purpose Groups 
   
      
Exhibition Hall 3 
  
    0.0996 
Museum 3 
  
      
Large Shop 3 
 
0.0996 0.0996     
Wholesalers Store 3 
  
   0.0996   
    
      
BU2 - Building Escape Height 
 
0.0663 
 
      
0m 5 
 
0.3315 0.3315 0.3315 0.3315 
    
      
BU3 - Occupant Numbers 
 
0.0221 
 
      
501 < Occ. No. ≤ 1000 2 
 
0.0442 0.0442 0.0442 0.0442 
    
      
BU4 - Fire Hazard Category 
 
0.0663 
 
      
4 0 
  
  0.00   
2 3 
 
0.1989 0.1989   0.1989 
    
      
Total Building Use Score (BUS) 
 
0.1879 0.6742 0.6742 0.4753 0.6742 
    
      
    
      
Fire Safety Features 
   
      
 
AS Weighting 
 
      
A1 - Firecell Rating 
 
0.1504 
 
      
F Rating (Minutes)   
  
      
0 0 
 
0.000       
30 2 
  
0.3008 0.3008   
60 4 
  
    0.6016 
    
      
A2 - Structural Fire Endurance Rating Attribute Score 0.0962 
 
      
60 2 
 
0.1924 0.1924 0.1924 0.1924 
    
      
B - Fire Alarm Type 
 
0.1176 
 
      
Alarm Type 
   
      
Type 4 Alarm - Automatic Alarm with Smoke Detectors 5 
 
0.588 0.588 0.588 0.588 
    
      
C1 - HVAC Control 
 
0.0368 
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Purpose Group 
  
CM F1 F3 C1 
Occupants 
  
1000 1000 1000 1000 
Smoke Control 
   
      
None 0 
 
0.000       
Automatic Shutdown 5 
  
0.184 0.184 0.184 
    
      
C2 - Smoke Extraction 
 
0.0201 
 
      
Method 
   
      
Automatic Natural Ventilation 4 
 
0.0804 0.080 0.080 0.0804 
    
      
C3 - Stairwell Pressurisation 
 
0.0201 
 
      
Protection 
   
      
No 0 
 
0.000 0.000 0.000 0.000 
    
      
D1 - Sprinkler System 
 
0.0713 
 
      
Type 
   
      
None 0 
 
0.000       
Wet Pipe Sprinkler System 5 
  
0.3565 0.3565 0.3565 
    
      
D2 - Water Supply 
 
0.0190 
 
      
Type 
   
      
None 0 
 
0.000       
Class A 5 
  
0.095 0.095 0.095 
    
      
D3- Occupant Fire Fighting 
 
0.0048 
 
      
Type 
   
      
None 0 
 
0.000       
Fire Hose Reel and Extinguisher 5 
  
0.024 0.024 0.024 
    
      
E - Emergency Power Supply 
 
0.0158 
 
      
Type 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
F - Communication System 
 
0.0195 
 
      
Type 
   
      
None 0 
  
0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195       
    
      
G1 – Alerting 
 
0.0266 
 
      
Type 
   
      
Telephone 1 
 
  0.0266 0.0266 0.0266 
Direct Connection to Fire Service 5 
 
0.133       
    
      
G2 - (Firemen's) Lift control 
 
0.0157 
 
      
Provided 
   
      
No 0 
 
0.000 0.000 0.000 0.000 
    
      
G3 - Fire Fighting Access 
 
0.0221 
 
      
Type 
   
      
Fire Hose Run < 75m 4 
 
0.0884       
Fire Hydrant System 5 
  
0.1105 0.1105 0.1105 
    
      
H1 - Number of Escape Routes 
 
0.0196 
 
      
Required Number 
   
      
3 3 
 
0.0588       
≥ 4 4 
  
0.0784 0.0784 0.0784 
    
      
H2 - Width of Escape Routes 
 
0.0196 
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Purpose Group 
  
CM F1 F3 C1 
Occupants 
  
1000 1000 1000 1000 
Width 
   
      
1000 mm ≤ Width < 2000 mm 1 
  
0.0196 0.0196 0.0196 
2000 mm ≤ Width < 4500mm 2 
 
0.039       
    
      
H3 - Emergency Lighting 
 
0.0051 
 
      
Extent (SA building occ > 100) 
   
      
Open Paths and Exitways 5 
 
0.0255 0.0255 0.0255 0.0255 
    
      
H4 - Refuge Areas 
 
0.0026 
 
      
Extent 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
H5- Dead End Open Path (DEOP) Length 0.0199 
 
      
Range of DEOP Length 
   
      
30 < DEOP ≤ 45 m 2 
 
0.0398       
≤ 20 m 5 
  
0.0995 0.0995 0.0995 
    
      
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
      
Range of TOP Length 
   
      
80 < TOP ≤ 110 m 2 
 
0.0398       
≤ 50 m 5 
  
0.0995 0.0995 0.0995 
    
      
H7 - Protected Path (PP) Length 
 
0.0272 
 
      
Range of PP Length 
   
      
30 < PP ≤ 45 m 4 
 
0.1088 0.1088 0.1088 0.1088 
    
      
H8 - Exitway Surface Finishes 
 
0.0112 
 
      
Extent 
   
      
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 
    
      
H9 - Occupied Spaces Surface Finishes 0.0454 
 
      
Surface 
   
      
Ceilings 1 
  
    0.0454 
Ceilings 2 
  
0.0908 0.0908   
Walls and Ceilings 4 
 
0.1816       
    
      
H10 – Signage 
 
0.0051 
 
      
Extent 
   
      
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153 0.0153 0.0153 
Flashing Illuminated Exit Signs 5 
  
      
    
      
Total Fire Safety Features (FSF) 
 
0.8116 1.655 2.540 2.540 2.796 
    
      
Fire Safety Index 
 
1.00 2.330 3.215 3.016 3.470 
 
 
Appendix BH – Fire Safety Index Calculations – PG: CM (0m, ≤ 1200 occupants) 
Purpose Group 
  
CM F1 F3 C1 
Occupants 
  
1200 1200 1200 1200 
Density 
  
0.1 1/10 1/20 1/10 
Area m2 
 
12000 12000 24000 12000 
Height m 
 
0 0 m 0 m 0 m 
Alarm Type 
  
7 4, SP 4, SP   
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Purpose Group 
  
CM F1 F3 C1 
Occupants 
  
1200 1200 1200 1200 
 
AS Weighting         
BU1 - Purpose Group 
 
0.0332         
Crowd Purpose Groups 
  
        
Exhibition Hall 3 
 
      0.0996 
Museum 3 
 
        
Large Shop 3 
 
0.0996 0.0996     
Wholesalers Store 3 
 
     0.0996   
   
        
BU2 - Building Escape Height 
 
0.0663         
0m 5 
 
0.3315 0.3315 0.3315 0.3315 
   
        
BU3 - Occupant Numbers 
 
0.0221         
>1000 1 
 
0.0221 0.0221 0.0221 0.0221 
   
        
BU4 - Fire Hazard Category 
 
0.0663         
4 0 
 
    0.00   
2 3 
 
0.1989 0.1989   0.1989 
   
        
Total Building Use Score (BUS) 
 
0.1879 0.6521 0.6521 0.4532 0.6521 
   
        
   
        
Fire Safety Features 
  
        
 
AS Weighting         
A1 - Firecell Rating 
 
0.1504         
F Rating (Minutes)   
 
        
0 0 
 
0.000       
60 4 
 
  0.6016 0.6016 0.6016 
   
        
A2 - Structural Fire Endurance Rating Attribute Score 0.0962         
60 2 
 
0.1924 0.1924 0.1924 0.1924 
   
        
B - Fire Alarm Type 
 
0.1176         
Alarm Type 
  
        
Type 4 Alarm - Automatic Alarm with Smoke Detectors 5 
 
0.588 0.588 0.588 0.588 
   
        
C1 - HVAC Control 
 
0.0368         
Smoke Control 
  
        
None 0 
 
0.000       
Automatic Shutdown 5 
 
  0.184 0.184 0.184 
   
        
C2 - Smoke Extraction 
 
0.0201         
Method 
  
        
None 0 
 
0.000       
Automatic Natural Ventilation 4 
 
  0.0804 0.0804 0.0804 
   
        
C3 - Stairwell Pressurisation 
 
0.0201         
Protection 
  
        
No 0 
 
0.000 0.000 0.000 0.000 
   
        
D1 - Sprinkler System 
 
0.0713         
Type 
  
        
Wet Pipe Sprinkler System 5 
 
0.3565 0.3565 0.3565 0.3565 
   
        
D2 - Water Supply 
 
0.0190         
Type 
  
        
Class C 2 
 
0.038       
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Purpose Group 
  
CM F1 F3 C1 
Occupants 
  
1200 1200 1200 1200 
Class A 5 
 
  0.095 0.095 0.095 
   
        
D3- Occupant Fire Fighting 
 
0.0048         
Type 
  
        
None 0 
 
0.000       
Fire Hose Reel and Extinguisher 5 
 
  0.024 0.024 0.024 
   
        
E - Emergency Power Supply 
 
0.0158         
Type 
  
        
None 0 
 
0.000 0.000 0.000 0.000 
   
        
F - Communication System 
 
0.0195         
Type 
  
        
None 0 
 
  0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195       
   
        
G1 - Alerting 
 
0.0266         
Type 
  
        
Telephone 1 
 
  0.0266 0.0266 0.0266 
Direct Connection to Fire Service 5 
 
0.133       
   
        
G2 - (Firemen's) Lift control 
 
0.0157         
Provided 
  
        
No 0 
 
0.000 0.000 0.000 0.000 
   
        
G3 - Fire Fighting Access 
 
0.0221         
Type 
  
        
Fire Hydrant System 5 
 
0.1105 0.1105 0.1105 0.1105 
   
        
H1 - Number of Escape Routes 
 
0.0196         
Required Number 
  
        
≥ 4 4 
 
0.0784 0.0784 0.0784 0.0784 
   
        
H2 - Width of Escape Routes 
 
0.0196         
Width 
  
        
1000 mm ≤ Width < 2000 mm 1 
 
  0.0196 0.0196 0.0196 
2000 mm ≤ Width < 4500mm 2 
 
0.039       
   
        
H3 - Emergency Lighting 
 
0.0051         
Extent (SA building occ > 100) 
  
        
Open Paths and Exitways 5 
 
0.0255 0.0255 0.0255 0.0255 
   
        
H4 - Refuge Areas 
 
0.0026         
Extent 
  
        
None 0 
 
0.000 0.000 0.000 0.000 
   
        
H5- Dead End Open Path (DEOP) Length 0.0199         
Range of DEOP Length 
  
        
45 < DEOP ≤ 60 m 1 
 
0.0199       
≤ 20 m 5 
 
  0.0995 0.0995 0.0995 
   
        
H6 - Total Open Path (TOP) Length 
 
0.0199         
Range of TOP Length 
  
        
110 < TOP ≤ 140 m 1 
 
0.0199       
≤ 50 m 5 
 
  0.0995 0.0995 0.0995 
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Purpose Group 
  
CM F1 F3 C1 
Occupants 
  
1200 1200 1200 1200 
H7 - Protected Path (PP) Length 
 
0.0272         
Range of PP Length 
  
        
30 < PP ≤ 45 m 4 
 
0.1088 0.1088 0.1088 0.1088 
   
        
H8 - Exitway Surface Finishes 
 
0.0112         
Extent 
  
        
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 
   
        
H9 - Occupied Spaces Surface Finishes 0.0454         
Surface 
  
        
Ceilings 1 
 
      0.0454 
Ceilings 2 
 
0.0908 0.0908 0.0908   
   
        
H10 - Signage 
 
0.0051         
Extent 
  
        
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153 0.0153 0.0153 
   
        
Total Fire Safety Features (FSF) 
 
0.8116 1.881 2.841 2.841 2.796 
   
        
Fire Safety Index 
 
1.00 2.533 3.493 3.294 3.448 
 
 
Appendix BI – Fire Safety Index Calculations – PG: CM (≤ 4m, ≤ 50 occupants) 
Purpose Group 
  
CM F2 F3 C1 
Occupants 
  
50 50 50 50 
Density 
  
0.1 1/10 1/20 1/10 
Area m2 
 
500 500 1000 500 
Height m 
 
< 4 3 m 3 m 3 m 
Alarm Type 
  
2     2 
Storeys 
  
2 Double Double Double 
 
AS Weighting         
BU1 - Purpose Group 
 
0.0332 
 
      
Crowd Purpose Groups 
   
      
Exhibition Hall 3 
 
0.0996     0.0996 
Small Shop 3 
  
0.0996     
Wholesalers Store 3 
  
  0.0996   
    
      
BU2 - Building Escape Height 
 
0.0663 
 
      
< 4m 5 
 
0.3315 0.3315 0.3315 0.3315 
    
      
BU3 - Occupant Numbers 
 
0.0221 
 
      
Occ. No. ≤ 50 5 
 
0.1105 0.1105 0.1105 0.1105 
    
      
BU4 - Fire Hazard Category 
 
0.0663 
 
      
4 0 
  
  0.00   
2 3 
 
0.1989 0.1989   0.1989 
    
      
Total Building Use Score (BUS) 
 
0.1879 0.7405 0.7405 0.5416 0.7405 
    
      
    
      
Fire Safety Features 
   
      
 
AS Weighting 
 
      
A1 - Firecell Rating 
 
0.1504 
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Purpose Group 
  
CM F2 F3 C1 
Occupants 
  
50 50 50 50 
F Rating (Minutes)   
  
      
60 4 
 
0.6016 0.6016     
>60 5 
  
  0.752 0.752 
    
      
A2 - Structural Fire Endurance Rating Attribute Score 0.0962 
 
      
30 1 
  
0.0962     
60 2 
  
  0.1924 0.1924 
120 4 
 
0.3848       
    
      
B - Fire Alarm Type 
 
0.1176 
 
      
Alarm Type 
   
      
No Alarm 0 
 
0.000 0.000 0.000   
Type 2 Alarm - Manual Alarm 2 
 
      0.235 
    
      
C1 - HVAC Control 
 
0.0368 
 
      
Smoke Control 
   
      
None 0 
 
0.000       
Automatic Shutdown 5 
  
0.184 0.184 0.184 
    
      
C2 - Smoke Extraction 
 
0.0201 
 
      
Method 
   
      
None 0 
 
0.000 0.000   0.000 
Automatic Natural Ventilation 4 
  
  0.080   
    
      
C3 - Stairwell Pressurisation 
 
0.0201 
 
      
Protection 
   
      
No 0 
 
0.000 0.000 0.000 0.000 
    
      
D1 - Sprinkler System 
 
0.0713 
 
      
Type 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
D2 - Water Supply 
 
0.0190 
 
      
Type 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
D3- Occupant Fire Fighting 
 
0.0048 
 
      
Type 
   
      
None 0 
 
0.000       
Fire Hose Reel and Extinguisher 5 
  
0.024 0.024 0.024 
    
      
E - Emergency Power Supply 
 
0.0158 
 
      
Type 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
F - Communication System 
 
0.0195 
 
      
Type 
   
      
None 0 
  
0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195       
    
      
G1 - Alerting 
 
0.0266 
 
      
Type 
   
      
Telephone 1 
 
0.0266 0.0266 0.0266 0.0266 
    
      
G2 - (Firemen's) Lift control 
 
0.0157 
 
      
Provided 
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Purpose Group 
  
CM F2 F3 C1 
Occupants 
  
50 50 50 50 
No 0 
 
0.000 0.000 0.000 0.000 
    
      
G3 - Fire Fighting Access 
 
0.0221 
 
      
Type 
   
      
Fire Hose Run < 75m 4 
 
0.0884 0.0884 0.0884 0.0884 
    
      
H1 - Number of Escape Routes 
 
0.0196 
 
      
Required Number 
   
      
1 1 
 
0.0196       
2 2 
 
  0.0392 0.0392 0.0392 
    
      
H2 - Width of Escape Routes 
 
0.0196 
 
      
Width 
   
      
Width < 1000 mm 0 
 
0.000       
1000 mm ≤ Width < 2000 mm 1 
  
0.0196 0.0196 0.0196 
    
      
H3 - Emergency Lighting 
 
0.0051 
 
      
Extent (SA building occ > 100) 
   
      
Exitways 4 
  
0.0204     
Open Paths and Exitways 5 
 
0.0255   0.0255 0.0255 
    
      
H4 - Refuge Areas 
 
0.0026 
 
      
Extent 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
H5- Dead End Open Path (DEOP) Length 0.0199 
 
      
Range of DEOP Length 
   
      
≤ 20 m 5 
 
0.0995 0.0995 0.0995 0.0995 
    
      
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
      
Range of TOP Length 
   
      
≤ 50 m 5 
 
0.0995 0.0995 0.0995 0.0995 
    
      
H7 - Protected Path (PP) Length 
 
0.0272 
 
      
Range of PP Length 
   
      
30 < PP ≤ 45 m 4 
 
0.1088 0.1088 0.1088 0.1088 
    
      
H8 - Exitway Surface Finishes 
 
0.0112 
 
      
Extent 
   
      
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 
    
      
H9 - Occupied Spaces Surface Finishes 0.0454 
 
      
Surface 
   
      
Ceilings 2 
  
    0.0908 
Walls and Ceilings (or Ceilings Only) 3 
 
  0.1362 0.1362   
Walls and Ceilings 4 
 
0.1816       
    
      
H10 - Signage 
 
0.0051 
 
      
Extent 
   
      
Fire Exit Signs 1 
  
0.0051 0.0051 0.0051 
Illuminated Fire Exit Signs 3 
 
0.0153       
    
      
Total Fire Safety Features (FSF) 
 
0.8116 1.716 1.594 1.926 2.035 
    
      
Fire Safety Index 
 
1.00 2.456 2.334 2.468 2.776 
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Appendix BJ – Fire Safety Index Calculations – PG: CM (≤ 4m, ≤ 100 occupants) 
Purpose Group 
  
CM F1 F3 C1 
Occupants 
  
100 100 100 100 
Density 
  
0.1 1/10 1/20 1/10 
Area m2 
 
1000 1000 2000 1000 
Height m 
 
< 4 3 m 3 m 3 m 
Alarm Type 
  
2 4   2 
Storeys 
  
2 Double Double Double 
 
AS Weighting         
BU1 - Purpose Group 
 
0.0332 
 
      
Crowd Purpose Groups 
   
      
Exhibition Hall 3 
  
    0.0996 
Large Shop 3 
 
0.0996 0.0996 
 
  
Wholesalers Store 3 
  
   0.0996   
    
      
BU2 - Building Escape Height 
 
0.0663 
 
      
< 4m 
  
0.3315 0.3315 0.3315 0.3315 
0m 
   
      
    
      
BU3 - Occupant Numbers 
 
0.0221 
 
      
51 < Occ. No. ≤ 100 4 
 
0.0884 0.0884 0.0884 0.0884 
    
      
BU4 - Fire Hazard Category 
 
0.0663 
 
      
4 0 
  
  0.00   
2 3 
 
0.1989 0.1989   0.1989 
    
      
Total Building Use Score (BUS) 
 
0.1879 0.7184 0.7184 0.5195 0.7184 
    
      
    
      
Fire Safety Features 
   
      
 
AS Weighting 
 
      
A1 - Firecell Rating 
 
0.1504 
 
      
F Rating (Minutes)   
  
      
60 4 
 
0.6016       
>60 5 
  
0.752 0.752 0.752 
    
      
A2 - Structural Fire Endurance Rating Attribute Score 0.0962 
 
      
60 2 
  
0.1924 0.1924 0.1924 
120 4 
 
0.3848       
    
      
B - Fire Alarm Type 
 
0.1176 
 
      
Alarm Type 
   
      
No Alarm 0 
 
    0.000   
Type 2 Alarm - Manual Alarm 2 
 
0.2352     0.2352 
Type 4 Alarm - Automatic Alarm with Smoke Detectors 5 
  
0.588     
    
      
C1 - HVAC Control 
 
0.0368 
 
      
Smoke Control 
   
      
None 0 
 
0.000       
Automatic Shutdown 5 
  
0.184 0.184 0.184 
    
      
C2 - Smoke Extraction 
 
0.0201 
 
      
Method 
   
      
None 0 
 
0.000     0.000 
Automatic Natural Ventilation 4 
  
0.080 0.080   
    
      
C3 - Stairwell Pressurisation 
 
0.0201 
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Purpose Group 
  
CM F1 F3 C1 
Occupants 
  
100 100 100 100 
Protection 
   
      
No 0 
 
0.000 0.000 0.000 0.000 
    
      
D1 - Sprinkler System 
 
0.0713 
 
      
Type 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
D2 - Water Supply 
 
0.0190 
 
      
Type 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
D3- Occupant Fire Fighting 
 
0.0048 
 
      
Type 
   
      
None 0 
 
0.000       
Fire Hose Reel and Extinguisher 5 
  
0.024 0.024 0.024 
    
      
E - Emergency Power Supply 
 
0.0158 
 
      
Type 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
F - Communication System 
 
0.0195 
 
      
Type 
   
      
None 0 
  
0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195       
    
      
G1 - Alerting 
 
0.0266 
 
      
Type 
   
      
Telephone 1 
 
0.0266 0.0266 0.0266 0.0266 
    
      
G2 - (Firemen's) Lift control 
 
0.0157 
 
      
Provided 
   
      
No 0 
 
0.000 0.000 0.000 0.000 
    
      
G3 - Fire Fighting Access 
 
0.0221 
 
      
Type 
   
      
Fire Hose Run < 75m 4 
 
0.0884       
Fire Hydrant System 5 
  
0.1105 0.1105 0.1105 
    
      
H1 - Number of Escape Routes 
 
0.0196 
 
      
Required Number 
   
      
2 2 
 
0.0392 0.0392 0.0392 0.0392 
    
      
H2 - Width of Escape Routes 
 
0.0196 
 
      
Width 
   
      
1000 mm ≤ Width < 2000 mm 1 
 
0.0196 0.0196 0.0196 0.0196 
    
      
H3 - Emergency Lighting 
 
0.0051 
 
      
Extent (SA building occ > 100) 
   
      
Open Paths and Exitways 5 
 
0.0255 0.0255 0.0255 0.0255 
    
      
H4 - Refuge Areas 
 
0.0026 
 
      
Extent 
   
      
None 0 
 
0.000 0.000 0.000 0.000 
    
      
H5- Dead End Open Path (DEOP) Length 0.0199 
 
      
Range of DEOP Length 
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Purpose Group 
  
CM F1 F3 C1 
Occupants 
  
100 100 100 100 
≤ 20 m 5 
 
0.0995 0.0995 0.0995 0.0995 
    
      
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
      
Range of TOP Length 
   
      
≤ 50 m 5 
 
0.0995 0.0995 0.0995 0.0995 
    
      
H7 - Protected Path (PP) Length 
 
0.0272 
 
      
Range of PP Length 
   
      
30 < PP ≤ 45 m 4 
 
0.1088 0.1088 0.1088 0.1088 
    
      
H8 - Exitway Surface Finishes 
 
0.0112 
 
      
Extent 
   
      
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 
    
      
H9 - Occupied Spaces Surface Finishes 0.0454 
 
      
Surface 
   
      
Ceilings 2 
  
    0.0908 
Walls and Ceilings (or Ceilings Only) 3 
 
  0.1362 0.1362   
Walls and Ceilings 4 
 
0.1816       
    
      
H10 - Signage 
 
0.0051 
 
      
Extent 
   
      
Fire Exit Signs 1 
  
  0.0051   
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153   0.0153 
    
      
Total Fire Safety Features (FSF) 
 
0.8116 1.990 2.546 1.948 2.068 
    
      
Fire Safety Index 
 
1.00 2.708 3.265 2.468 2.786 
 
 
Appendix BK – Fire Safety Index Calculations – PG: CM (≤ 4m, ≤ 500 occupants) 
Purpose Group 
  
CM F1 F3 C1 
Occupants 
  
500 500 500 500 
Density 
  
0.1 1/10 1/20 1/10 
Area m2 
 
5000 5000 10000 5000 
Max. Area 
  
    5000 3 m 
Max. Occupants 
  
    250   
Height m 
 
< 4 3 m 3 m 3 m 
Alarm Type 
  
6 4 SP 2 
 
AS Weighting         
BU1 - Purpose Group 
 
0.0332         
Crowd Purpose Groups 
  
        
Exhibition Hall 3 
 
      0.0996 
Large Shop 3 
 
0.0996 0.0996     
Wholesalers Store 3 
 
     0.0996   
   
        
BU2 - Building Escape Height 
 
0.0663         
< 4m 5 
 
0.3315 0.3315 0.3315 0.3315 
   
        
BU3 - Occupant Numbers 
 
0.0221         
101 < Occ. No. ≤ 500 3 
 
0.0663 0.0663 0.0663 0.0663 
   
        
BU4 - Fire Hazard Category 
 
0.0663         
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Purpose Group 
  
CM F1 F3 C1 
Occupants 
  
500 500 500 500 
4 0 
 
    0.00   
2 3 
 
0.1989 0.1989   0.1989 
   
        
Total Building Use Score (BUS) 
 
0.1879 0.6963 0.6963 0.4974 0.6963 
   
        
   
        
Fire Safety Features 
  
        
 
AS Weighting         
A1 - Firecell Rating 
 
0.1504         
F Rating (Minutes)   
 
        
30 2 
 
0.3008       
>60 5 
 
  0.752 0.752 0.752 
   
        
A2 - Structural Fire Endurance Rating Attribute Score 0.0962         
60 2 
 
0.1924 0.1924 0.1924 0.1924 
   
        
B - Fire Alarm Type 
 
0.1176         
Alarm Type 
  
        
Type 2 Alarm - Manual Alarm 2 
 
0.235     0.2352 
Type 4 Alarm - Automatic Alarm with Smoke Detectors 5 
 
  0.588 0.588   
   
        
C1 - HVAC Control 
 
0.0368         
Smoke Control 
  
        
None 0 
 
0.000       
Automatic Shutdown 5 
 
  0.184 0.184 0.184 
   
        
C2 - Smoke Extraction 
 
0.0201         
Method 
  
        
None 0 
 
0.000       
Automatic Natural Ventilation 4 
 
  0.080 0.080 0.0804 
   
        
C3 - Stairwell Pressurisation 
 
0.0201         
Protection 
  
        
No 0 
 
0.000 0.000 0.000 0.000 
   
        
D1 - Sprinkler System 
 
0.0713         
Type 
  
        
None 0 
 
      0.000 
Wet Pipe Sprinkler System 5 
 
0.3565 0.3565 0.357   
   
        
D2 - Water Supply 
 
0.0190         
Type 
  
        
None 0 
 
      0.000 
Class C 2 
 
0.038       
Class A 5 
 
  0.095 0.095   
   
        
D3- Occupant Fire Fighting 
 
0.0048         
Type 
  
        
None 0 
 
0.000       
Fire Hose Reel and Extinguisher 5 
 
  0.024 0.024 0.024 
   
        
E - Emergency Power Supply 
 
0.0158         
Type 
  
        
None 0 
 
0.000 0.000 0.000 0.000 
   
        
F - Communication System 
 
0.0195         
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Purpose Group 
  
CM F1 F3 C1 
Occupants 
  
500 500 500 500 
Type 
  
        
None 0 
 
  0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195       
   
        
G1 - Alerting 
 
0.0266         
Type 
  
        
Telephone 1 
 
0.0266 0.0266 0.0266 0.0266 
   
        
G2 - (Firemen's) Lift control 
 
0.0157         
Provided 
  
        
No 0 
 
0.000 0.000 0.000 0.000 
   
        
G3 - Fire Fighting Access 
 
0.0221         
Type 
  
        
Fire Hydrant System 5 
 
0.1105 0.1105 0.1105 0.1105 
   
        
H1 - Number of Escape Routes 
 
0.0196         
Required Number 
  
        
2 2 
 
0.0392   0.0392   
3 3 
 
  0.0588   0.0588 
   
        
H2 - Width of Escape Routes 
 
0.0196         
Width 
  
        
1000 mm ≤ Width < 2000 mm 1 
 
  0.0196 0.0196 0.0196 
2000 mm ≤ Width < 4500mm 2 
 
0.0392       
   
        
H3 - Emergency Lighting 
 
0.0051         
Extent (SA building occ > 100) 
  
        
Open Paths and Exitways 5 
 
0.0255 0.0255 0.0255 0.0255 
   
        
H4 - Refuge Areas 
 
0.0026         
Extent 
  
        
None 0 
 
0.000 0.000 0.000 0.000 
   
        
H5- Dead End Open Path (DEOP) Length 0.0199         
Range of DEOP Length 
  
        
30 < DEOP ≤ 45 m 2 
 
0.0398       
≤ 20 m 5 
 
  0.0995 0.0995 0.0995 
   
        
H6 - Total Open Path (TOP) Length 
 
0.0199         
Range of TOP Length 
  
        
80 < TOP ≤ 110 m 2 
 
0.0398       
≤ 50 m 5 
 
  0.0995 0.0995 0.0995 
   
        
H7 - Protected Path (PP) Length 
 
0.0272         
Range of PP Length 
  
        
30 < PP ≤ 45 m 4 
 
0.1088 0.1088 0.1088 0.1088 
   
        
H8 - Exitway Surface Finishes 
 
0.0112         
Extent 
  
        
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 
   
        
H9 - Occupied Spaces Surface Finishes 0.0454         
Surface 
  
        
Ceilings 2 
 
0.0908 0.0908 0.0908 0.0908 
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Purpose Group 
  
CM F1 F3 C1 
Occupants 
  
500 500 500 500 
H10 – Signage 
 
0.0051         
Extent 
  
        
Fire Exit Signs 1 
 
    0.0051   
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153   0.0153 
   
        
Total Fire Safety Features (FSF) 
 
0.8116 1.723 2.972 2.942 2.168 
   
        
Fire Safety Index 
 
1.00 2.419 3.668 3.440 2.864 
 
 
Appendix BL – Fire Safety Index Calculations – PG: CM (≤ 4m, ≤ 1000 occupants) 
Purpose Group 
  
CM F1 F3 C1 
Occupants 
  
1000 1000 1000 1000 
Density 
  
0.1 1/10 1/20 1/10 
Area m2 
 
10000 10000 20000 10000 
Max. Area 
  
  5000 5000   
Max. Occupants 
  
  500 250   
Height m 
 
< 4 3 m 3 m 3 m 
Alarm Type 
  
6 4,SP 4, SP 4, SP 
 
AS Weighting         
BU1 - Purpose Group 
 
0.0332         
Crowd Purpose Groups 
  
        
Exhibition Hall 3 
 
      0.0996 
Large Shop 3 
 
0.0996 0.0996     
Wholesalers Store 3 
 
     0.0996   
   
        
BU2 - Building Escape Height 
 
0.0663         
< 4m 5 
 
0.3315 0.3315 0.3315 0.3315 
   
        
BU3 - Occupant Numbers 
 
0.0221         
501 < Occ. No. ≤ 1000 2 
 
0.0442     0.0442 
101 < Occ. No. ≤ 500 3 
 
  0.0663 0.0663   
   
        
BU4 - Fire Hazard Category 
 
0.0663         
4 0 
 
    0.00   
2 3 
 
0.1989 0.1989   0.1989 
   
        
Total Building Use Score (BUS) 
 
0.1879 0.6742 0.6963 0.4974 0.6742 
   
        
   
        
Fire Safety Features 
  
        
 
AS Weighting         
A1 - Firecell Rating 
 
0.1504         
F Rating (Minutes)   
 
        
30 2 
 
0.3008       
60 4 
 
  0.6016 0.6016   
>60 5 
 
      0.752 
   
        
A2 - Structural Fire Endurance Rating Attribute Score 0.0962         
60 2 
 
0.1924 0.1924 0.1924 0.1924 
   
        
B - Fire Alarm Type 
 
0.1176         
Alarm Type 
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Purpose Group 
  
CM F1 F3 C1 
Occupants 
  
1000 1000 1000 1000 
Type 2 Alarm - Manual Alarm 2 
 
0.2352       
Type 4 Alarm - Automatic Alarm with Smoke Detectors 5 
 
  0.588 0.588 0.588 
   
        
C1 - HVAC Control 
 
0.0368         
Smoke Control 
  
        
None 0 
 
0.000       
Automatic Shutdown 5 
 
  0.184 0.184 0.184 
   
        
C2 - Smoke Extraction 
 
0.0201         
Method 
  
        
None 0 
 
0.000       
Automatic Natural Ventilation 4 
 
  0.080 0.080 0.0804 
   
        
C3 - Stairwell Pressurisation 
 
0.0201         
Protection 
  
        
No 0 
 
0.000 0.000 0.000 0.000 
   
        
D1 - Sprinkler System 
 
0.0713         
Type 
  
        
Wet Pipe Sprinkler System 5 
 
0.3565 0.3565 0.3565 0.3565 
   
        
D2 - Water Supply 
 
0.0190         
Type 
  
        
Class C 2 
 
0.038       
Class A 5 
 
  0.095 0.095 0.095 
   
        
D3- Occupant Fire Fighting 
 
0.0048         
Type 
  
        
None 0 
 
0.000       
Fire Hose Reel and Extinguisher 5 
 
  0.024 0.024 0.024 
   
        
E - Emergency Power Supply 
 
0.0158         
Type 
  
        
None 0 
 
0.000 0.000 0.000 0.000 
   
        
F - Communication System 
 
0.0195         
Type 
  
        
None 0 
 
  0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195       
   
        
G1 - Alerting 
 
0.0266         
Type 
  
        
Telephone 1 
 
  0.0266 0.0266 0.0266 
Direct Connection to Fire Service 5 
 
0.133       
   
        
G2 - (Firemen's) Lift control 
 
0.0157         
Provided 
  
        
No 0 
 
0.000 0.000 0.000 0.000 
   
        
G3 - Fire Fighting Access 
 
0.0221         
Type 
  
        
Fire Hose Run < 75m 4 
 
0.0884       
Fire Hydrant System 5 
 
  0.1105 0.1105 0.1105 
   
        
H1 - Number of Escape Routes 
 
0.0196         
Required Number 
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Purpose Group 
  
CM F1 F3 C1 
Occupants 
  
1000 1000 1000 1000 
2 2 
 
    0.0392   
3 3 
 
0.0588 0.0588     
≥ 4 4 
 
      0.0784 
   
        
H2 - Width of Escape Routes 
 
0.0196         
Width 
  
        
1000 mm ≤ Width < 2000 mm 1 
 
  0.0196 0.0196 0.0196 
2000 mm ≤ Width < 4500mm 2 
 
0.039       
   
        
H3 - Emergency Lighting 
 
0.0051         
Extent (SA building occ > 100) 
  
        
Open Paths and Exitways 5 
 
0.0255 0.0255 0.0255 0.0255 
   
        
H4 - Refuge Areas 
 
0.0026         
Extent 
  
        
None 0 
 
0.000 0.000 0.000 0.000 
   
        
H5- Dead End Open Path (DEOP) Length 0.0199         
Range of DEOP Length 
  
        
30 < DEOP ≤ 45 m 2 
 
0.0398       
≤ 20 m 5 
 
  0.0995 0.0995 0.0995 
   
        
H6 - Total Open Path (TOP) Length 
 
0.0199         
Range of TOP Length 
  
        
80 < TOP ≤ 110 m 2 
 
0.0398       
≤ 50 m 5 
 
  0.0995 0.0995 0.0995 
   
        
H7 - Protected Path (PP) Length 
 
0.0272         
Range of PP Length 
  
        
30 < PP ≤ 45 m 4 
 
0.1088 0.1088 0.1088 0.1088 
   
        
H8 - Exitway Surface Finishes 
 
0.0112         
Extent 
  
        
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 
   
        
H9 - Occupied Spaces Surface Finishes 0.0454         
Surface 
  
        
Ceilings 1 
 
      0.0454 
Ceilings 2 
 
0.0908 0.0908 0.0908   
   
        
H10 - Signage 
 
0.0051         
Extent 
  
        
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153 0.0153 0.0153 
   
        
Total Fire Safety Features (FSF) 
 
0.8116 1.827 2.822 2.802 2.946 
   
        
Fire Safety Index 
 
1.00 2.501 3.518 3.299 3.620 
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Appendix BM – Fire Safety Index Calculations – PG: CM (≤ 4m, ≤ 1200 occupants) 
Purpose Group 
  
CM F1 F3 C1 
Occupants 
  
1200 1200 1200 1200 
Density 
  
0.1 1/10 1/20 1/10 
Area m2 
 
12000 12000 24000 12000 
Max. Area 
  
  5000 5000 10000 
Max. Occupants 
  
  500 250 1000 
Height m 
 
< 4 3 m 3 m 3 m 
Alarm Type 
  
7 4, SP 4, SP   
 
AS Weighting         
BU1 - Purpose Group 
 
0.0332         
Crowd Purpose Groups 
  
        
Exhibition Hall 3 
 
      0.0996 
Large Shop 3 
 
0.0996 0.0996     
Wholesalers Store 3 
 
     0.0966   
   
        
BU2 - Building Escape Height 
 
0.0663         
< 4m 3 
 
0.3315 0.3315 0.3315 0.3315 
   
        
BU3 - Occupant Numbers 
 
0.0221         
>1000 1 
 
0.0221       
501 < Occ. No. ≤ 1000 2 
 
      0.0442 
101 < Occ. No. ≤ 500 3 
 
  0.0663 0.0663   
   
        
BU4 - Fire Hazard Category 
 
0.0663         
4 0 
 
    0.00   
2 3 
 
0.1989 0.1989   0.1989 
   
        
Total Building Use Score (BUS) 
 
0.1879 0.6521 0.6963 0.4974 0.6742 
   
        
   
        
Fire Safety Features 
  
        
 
AS Weighting         
A1 - Firecell Rating 
 
0.1504         
F Rating (Minutes)   
 
        
30 2 
 
0.3008       
>60 5 
 
  0.752 0.752 0.752 
   
        
A2 - Structural Fire Endurance Rating Attribute Score 0.0962         
60 2 
 
0.1924 0.1924 0.1924 0.1924 
   
        
B - Fire Alarm Type 
 
0.1176         
Alarm Type 
  
        
Type 4 Alarm - Automatic Alarm with Smoke Detectors 5 
 
0.588 0.588 0.588 0.588 
   
        
C1 - HVAC Control 
 
0.0368         
Smoke Control 
  
        
None 0 
 
0.000       
Automatic Shutdown 5 
 
  0.184 0.184 0.184 
   
        
C2 - Smoke Extraction 
 
0.0201         
Method 
  
        
None 0 
 
0.000       
Automatic Natural Ventilation 4 
 
  0.0804 0.0804 0.0804 
   
        
C3 - Stairwell Pressurisation 
 
0.0201         
Protection 
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Purpose Group 
  
CM F1 F3 C1 
Occupants 
  
1200 1200 1200 1200 
No 0 
 
0.000 0.000 0.000 0.000 
   
        
D1 - Sprinkler System 
 
0.0713         
Type 
  
        
Wet Pipe Sprinkler System 5 
 
0.3565 0.3565 0.3565 0.3565 
   
        
D2 - Water Supply 
 
0.0190         
Type 
  
        
Class C 2 
 
0.038       
Class A 5 
 
  0.095 0.095 0.095 
   
        
D3- Occupant Fire Fighting 
 
0.0048         
Type 
  
        
None 0 
 
0.000       
Fire Hose Reel and Extinguisher 5 
 
  0.024 0.024 0.024 
   
        
E - Emergency Power Supply 
 
0.0158         
Type 
  
        
None 0 
 
0.000 0.000 0.000 0.000 
   
        
F - Communication System 
 
0.0195         
Type 
  
        
None 0 
 
  0.000 0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195       
   
        
G1 - Alerting 
 
0.0266         
Type 
  
        
Telephone 1 
 
  0.0266 0.0266 0.0266 
Direct Connection to Fire Service 5 
 
0.133       
   
        
G2 - (Firemen's) Lift control 
 
0.0157         
Provided 
  
        
No 0 
 
0.000 0.000 0.000 0.000 
   
        
G3 - Fire Fighting Access 
 
0.0221         
Type 
  
        
Fire Hydrant System 5 
 
0.1105 0.1105 0.1105 0.1105 
   
        
H1 - Number of Escape Routes 
 
0.0196         
Required Number 
  
        
2 2 
 
    0.0392   
3 3 
 
  0.0588     
≥ 4 4 
 
0.0784     0.0784 
   
        
H2 - Width of Escape Routes 
 
0.0196         
Width 
  
        
1000 mm ≤ Width < 2000 mm 1 
 
  0.0196 0.0196 0.0196 
2000 mm ≤ Width < 4500mm 2 
 
0.039       
   
        
H3 - Emergency Lighting 
 
0.0051         
Extent (SA building occ > 100) 
  
        
Open Paths and Exitways 5 
 
0.0255 0.0255 0.0255 0.0255 
   
        
H4 - Refuge Areas 
 
0.0026         
Extent 
  
        
None 0 
 
0.000 0.000 0.000 0.000 
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Purpose Group 
  
CM F1 F3 C1 
Occupants 
  
1200 1200 1200 1200 
   
        
H5- Dead End Open Path (DEOP) Length 0.0199         
Range of DEOP Length 
  
        
45 < DEOP ≤ 60 m 1 
 
0.0199       
≤ 20 m 5 
 
  0.0995 0.0995 0.0995 
   
        
H6 - Total Open Path (TOP) Length 
 
0.0199         
Range of TOP Length 
  
        
110 < TOP ≤ 140 m 1 
 
0.0199       
≤ 50 m 5 
 
  0.0995 0.0995 0.0995 
   
        
H7 - Protected Path (PP) Length 
 
0.0272         
Range of PP Length 
  
        
30 < PP ≤ 45 m 4 
 
0.1088 0.1088 0.1088 0.1088 
   
        
H8 - Exitway Surface Finishes 
 
0.0112         
Extent 
  
        
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 0.0448 
   
        
H9 - Occupied Spaces Surface Finishes 0.0454         
Surface 
  
        
Ceilings 1 
 
      0.0454 
Ceilings 2 
 
0.0908 0.0908 0.0908   
   
        
H10 - Signage 
 
0.0051         
Extent 
  
        
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153 0.0153 0.0153 
   
        
Total Fire Safety Features (FSF) 
 
0.8116 2.181 2.972 2.952 2.946 
   
        
Fire Safety Index 
 
1.00 2.833 3.668 3.450 3.620 
 
 
Appendix BN – Fire Safety Index Calculations – PG: SA (0m, ≤ 40 occupants) 
Purpose Group 
  
SA H1 H2 
Occupants 
  
40 40 40 
Density 
  
2/Bed 2/Bed 1/5 
Area m2 
 
- - 250 
Height m 
 
0 0 m 0 m 
Alarm 
  
5af     
Storeys 
  
1 Single Single 
 
AS Weighting       
    
    
BU1 - Purpose Group 
 
0.0332 
 
    
Sleeping Purpose Groups 
   
    
Hotel 1 
 
0.0332 0.0332   
Dormitory 1 
  
  0.0332 
    
    
BU2 - Building Escape Height 
 
0.0663 
 
    
0m 5 
 
0.3315 0.3315 0.3315 
    
    
BU3 - Occupant Numbers 
 
0.0221 
 
    
Occ. No. ≤ 50 5 
 
0.1105 0.1105 0.1105 
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Purpose Group 
  
SA H1 H2 
Occupants 
  
40 40 40 
    
    
BU4 - Fire Hazard Category 
 
0.0663 
 
    
1 5 
 
0.3315 0.3315 0.3315 
    
    
Total Building Use Score (BUS) 
 
0.1879 0.8067 0.8067 0.8067 
    
    
    
    
Fire Safety Features 
   
    
 
AS Weighting 
 
    
A1 - Firecell Rating 
 
0.1504 
 
    
F Rating (Minutes)   
  
    
0 0 
 
0.000     
30 2 
  
0.3008 0.3008 
    
    
A2 - Structural Fire Endurance Rating Attribute Score 0.0962 
 
    
0 0 
  
    
30 1 
  
0.0962 0.0962 
60 2 
 
0.1924     
    
    
B - Fire Alarm Type 
 
0.1176 
 
    
Alarm Type 
   
    
No Alarm 0 
 
0.000 0.000 0.000 
    
    
C1 - HVAC Control 
 
0.0368 
 
    
Smoke Control 
   
    
None 0 
 
0.000 0.000 0.000 
    
    
C2 - Smoke Extraction 
 
0.0201 
 
    
Method 
   
    
None 0 
 
0.000 0.000 0.000 
    
    
C3 - Stairwell Pressurisation 
 
0.0201 
 
    
Protection 
   
    
No 0 
 
0.000 0.000 0.000 
    
    
D1 - Sprinkler System 
 
0.0713 
 
    
Type 
   
    
None 0 
 
0.000 0.000 0.000 
    
    
D2 - Water Supply 
 
0.0190 
 
    
Type 
   
    
None 0 
 
0.000 0.000 0.000 
    
    
D3- Occupant Fire Fighting 
 
0.0048 
 
    
Type 
   
    
None 0 
 
0.000     
Fire Hose Reel and Extinguisher 5 
  
0.024 0.024 
    
    
E - Emergency Power Supply 
 
0.0158 
 
    
Type 
   
    
None 0 
 
0.000 0.000 0.000 
    
    
F - Communication System 
 
0.0195 
 
    
Type 
   
    
None 0 
  
0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195     
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Purpose Group 
  
SA H1 H2 
Occupants 
  
40 40 40 
    
    
G1 - Alerting 
 
0.0266 
 
    
Type 
   
    
Telephone 1 
 
0.0266 0.0266 0.0266 
    
    
G2 - (Firemen's) Lift control 
 
0.0157 
 
    
Provided 
   
    
No 0 
 
0.000 0.000 0.000 
    
    
G3 - Fire Fighting Access 
 
0.0221 
 
    
Type 
   
    
Fire Hose Run < 75m 4 
 
0.0884 0.0884 0.0884 
    
    
H1 - Number of Escape Routes 
 
0.0196 
 
    
<10m USP; <25m SP: Internal 
   
    
1 1 
 
0.0196     
2 2 
  
0.0392 0.0392 
    
    
H2 - Width of Escape Routes 
 
0.0196 
 
    
Width 
   
    
1000 mm ≤ Width < 2000 mm 1 
 
0.0196 0.0196 0.0196 
    
    
H3 - Emergency Lighting 
 
0.0051 
 
    
Extent (SA building occ > 100) 
   
    
None 0 
  
0.000 0.000 
At Final Exit 2 
 
0.0102     
    
    
H4 - Refuge Areas 
 
0.0026 
 
    
Extent 
   
    
None 0 
 
0.000 0.000 0.000 
    
    
H5- Dead End Open Path (DEOP) Length 0.0199 
 
    
Range of DEOP Length 
   
    
≤ 20 m 5 
 
0.0995 0.0995 0.0995 
    
    
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
    
Range of TOP Length 
   
    
≤ 50 m 5 
 
0.0796 0.0995 0.0995 
    
    
H7 - Protected Path (PP) Length 
 
0.0272 
 
    
Range of PP Length 
   
    
30 < PP ≤ 45 m 4 
 
0.1088 0.1088 0.1088 
    
    
H8 - Exitway Surface Finishes 
 
0.0112 
 
    
Extent 
   
    
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 
    
    
H9 - Occupied Spaces Surface Finishes 0.0454 
 
    
Surface 
   
    
Ceilings 2 
  
0.0908 0.0908 
Walls and Ceilings (or Ceilings Only) 3 
 
0.1362     
    
    
H10 - Signage 
 
0.0051 
 
    
Extent 
   
    
Fire Exit Signs 1 
  
0.0051 0.0051 
Illuminated Fire Exit Signs 3 
 
0.0153     
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Purpose Group 
  
SA H1 H2 
Occupants 
  
40 40 40 
    
    
Total Fire Safety Features (FSF) 
 
0.8116 0.861 1.043 1.043 
    
    
Fire Safety Index 
 
1.00 1.667 1.850 1.850 
 
 
Appendix BO – Fire Safety Index Calculations – PG: SA (0m, ≤ 160 occupants) 
Purpose Group 
  
SA H1 H2 
Occupants 
  
160 160 160 
Density 
  
2/Bed 2/Bed 1/5 
Area m2 
 
- - 800 
Height m 
 
0 0 m 0 m 
Alarm 
  
7     
Storeys 
  
1 Single Single 
 
AS Weighting       
BU1 - Purpose Group 
 
0.0332       
Sleeping Purpose Groups 
  
      
Hotel 1 
 
0.0332 0.0332   
Dormitory 1 
 
    0.0332 
   
      
BU2 - Building Escape Height 
 
0.0663       
0m 5 
 
0.3315 0.3315 0.3315 
   
      
BU3 - Occupant Numbers 
 
0.0221       
101 < Occ. No. ≤ 500 3 
 
0.0663 0.0663 0.0663 
   
      
BU4 - Fire Hazard Category 
 
0.0663       
1 5 
 
0.3315 0.3315 0.3315 
   
      
Total Building Use Score (BUS) 
 
0.1879 0.7625 0.7625 0.7625 
   
      
   
      
Fire Safety Features 
  
      
 
AS Weighting       
A1 - Firecell Rating 
 
0.1504       
F Rating (Minutes)   
 
      
0 0 
 
0.000     
30 2 
 
  0.3008 0.3008 
   
      
A2 - Structural Fire Endurance Rating Attribute Score 0.0962       
0 0 
 
      
30 1 
 
0.0962 0.0962 0.0962 
   
      
B - Fire Alarm Type 
 
0.1176       
Alarm Type 
  
      
No Alarm 0 
 
  0.000 0.000 
Type 5 Alarm - Automatic Alarm with Heat and Local Smoke 
Detectors 4 
 
0.4704     
   
      
C1 - HVAC Control 
 
0.0368       
Smoke Control 
  
      
None 0 
 
0.000     
Automatic Shutdown 5 
 
  0.184 0.184 
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Purpose Group 
  
SA H1 H2 
Occupants 
  
160 160 160 
C2 - Smoke Extraction 
 
0.0201       
Method 
  
      
None 0 
 
0.000 0.0000 0.000 
   
      
C3 - Stairwell Pressurisation 
 
0.0201       
Protection 
  
      
No 0 
 
0.000 0.000 0.000 
   
      
D1 - Sprinkler System 
 
0.0713       
Type 
  
      
None 0 
 
  0.000 0.000 
Wet Pipe Sprinkler System 5 
 
0.3565     
   
      
D2 - Water Supply 
 
0.0190       
Type 
  
      
None 0 
 
  0.000 0.000 
Class C 2 
 
0.038     
   
      
D3- Occupant Fire Fighting 
 
0.0048       
Type 
  
      
None 0 
 
0.000     
   
      
E - Emergency Power Supply 
 
0.0158       
Type 
  
      
None 0 
 
0.000 0.000 0.000 
   
      
F - Communication System 
 
0.0195       
Type 
  
      
None 0 
 
  0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195     
   
      
G1 - Alerting 
 
0.0266       
Type 
  
      
Telephone 1 
 
0.0266 0.0266 0.0266 
   
      
G2 - (Firemen's) Lift control 
 
0.0157       
Provided 
  
      
No 0 
 
0.000 0.000 0.000 
   
      
G3 - Fire Fighting Access 
 
0.0221       
Type 
  
      
Fire Hose Run < 75m 4 
 
0.0884   0.0884 
Fire Hydrant System 5 
 
  0.1105   
   
      
H1 - Number of Escape Routes 
 
0.0196       
<10m USP; <25m SP: Internal 
  
      
2 2 
 
0.0392 0.0392 0.0392 
   
      
H2 - Width of Escape Routes 
 
0.0196       
Width 
  
      
1000 mm ≤ Width < 2000 mm 1 
 
0.0196 0.0196 0.0196 
   
      
H3 - Emergency Lighting 
 
0.0051       
Extent (SA building occ > 100) 
  
      
At Final Exit 2 
 
0.0102     
Exitways 4 
 
  0.0204 0.0204 
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Purpose Group 
  
SA H1 H2 
Occupants 
  
160 160 160 
   
      
H4 - Refuge Areas 
 
0.0026       
Extent 
  
      
None 0 
 
0.000 0.000 0.000 
   
      
H5- Dead End Open Path (DEOP) Length 0.0199       
Range of DEOP Length 
  
      
30 < DEOP ≤ 45 m 2 
 
0.0398     
≤ 20 m 5 
 
  0.0995 0.0995 
   
      
H6 - Total Open Path (TOP) Length 
 
0.0199       
Range of TOP Length 
  
      
80 < TOP ≤ 110 m 2 
 
0.0398     
≤ 50 m 5 
 
  0.0995 0.0995 
   
      
H7 - Protected Path (PP) Length 
 
0.0272       
Range of PP Length 
  
      
30 < PP ≤ 45 m 4 
 
0.1088 0.1088 0.1088 
   
      
H8 - Exitway Surface Finishes 
 
0.0112       
Extent 
  
      
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 
   
      
H9 - Occupied Spaces Surface Finishes 0.0454       
Surface 
  
      
Ceilings 1 
 
0.0454     
Ceilings 2 
 
  0.0908 0.0908 
   
      
H10 - Signage 
 
0.0051       
Extent 
  
      
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153 0.0153 
   
      
Total Fire Safety Features (FSF) 
 
0.8116 1.459 1.280 1.258 
   
      
Fire Safety Index 
 
1.00 2.221 2.043 2.020 
 
 
Appendix BP – Fire Safety Index Calculations – PG: SA (≤ 4m, ≤ 40 occupants) 
Purpose Group 
  
SA H1 H2 
Occupants 
  
40 50 50 
Density 
  
2/Bed 2/Bed 1/5 
Area m2 
 
- - 250 
Height m 
 
< 4 3 m 3 m 
Alarm 
  
5f     
Storeys 
  
2 Double Double 
 
AS Weighting       
BU1 - Purpose Group 
 
0.0332 
 
    
Sleeping Purpose Groups 
   
    
Hotel 1 
 
0.0332 0.0332   
Dormitory 1 
  
  0.0332 
    
    
BU2 - Building Escape Height 
 
0.0663 
 
    
< 4m 5 
 
0.3315 0.3315 0.3315 
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Purpose Group 
  
SA H1 H2 
Occupants 
  
40 50 50 
    
    
BU3 - Occupant Numbers 
 
0.0221 
 
    
Occ. No. ≤ 50 5 
 
0.1105 0.1105 0.1105 
    
    
BU4 - Fire Hazard Category 
 
0.0663 
 
    
1 5 
 
0.3315 0.3315 0.3315 
    
    
Total Building Use Score (BUS) 
 
0.1879 0.8067 0.8067 0.8067 
    
    
    
    
Fire Safety Features 
   
    
 
AS Weighting 
 
    
A1 - Firecell Rating 
 
0.1504 
 
    
F Rating (Minutes)   
  
    
30 2 
  
  0.3008 
45 3 
 
0.4512     
60 4 
  
0.6016   
    
    
A2 - Structural Fire Endurance Rating Attribute Score 0.0962 
 
    
30 1 
  
0.0962 0.0962 
90 3 
 
0.2886     
    
    
B - Fire Alarm Type 
 
0.1176 
 
    
Alarm Type 
   
    
No Alarm 0 
  
0.000 0.000 
Type 5 Alarm - Automatic Alarm with Heat and Local Smoke Detectors 4 
 
0.470     
    
    
C1 - HVAC Control 
 
0.0368 
 
    
Smoke Control 
   
    
None 0 
 
0.000     
Automatic Shutdown 5 
  
0.184 0.184 
    
    
C2 - Smoke Extraction 
 
0.0201 
 
    
Method 
   
    
None 0 
 
0.000 0.000 0.000 
    
    
C3 - Stairwell Pressurisation 
 
0.0201 
 
    
Protection 
   
    
No 0 
 
0.000 0.000 0.000 
    
    
D1 - Sprinkler System 
 
0.0713 
 
    
Type 
   
    
None 0 
 
0.000 0.000 0.000 
    
    
D2 - Water Supply 
 
0.0190 
 
    
Type 
   
    
None 0 
 
0.000 0.000 0.000 
    
    
D3- Occupant Fire Fighting 
 
0.0048 
 
    
Type 
   
    
None 0 
 
0.000     
Fire Hose Reel and Extinguisher 5 
  
0.024 0.024 
    
    
E - Emergency Power Supply 
 
0.0158 
 
    
Type 
   
    
None 0 
 
0.000 0.000 0.000 
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Purpose Group 
  
SA H1 H2 
Occupants 
  
40 50 50 
    
    
F - Communication System 
 
0.0195 
 
    
Type 
   
    
None 0 
  
0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195     
    
    
G1 - Alerting 
 
0.0266 
 
    
Type 
   
    
Telephone 1 
 
0.0266 0.0266 0.0266 
    
    
G2 - (Firemen's) Lift control 
 
0.0157 
 
    
Provided 
   
    
No 0 
 
0.000 0.000 0.000 
    
    
G3 - Fire Fighting Access 
 
0.0221 
 
    
Type 
   
    
Fire Hose Run < 75m 4 
 
0.0884 0.0884 0.0884 
    
    
H1 - Number of Escape Routes 
 
0.0196 
 
    
<10m USP; <25m SP: Internal 
   
    
1 1 
 
0.0196     
2 2 
 
  0.0392 0.0392 
    
    
H2 - Width of Escape Routes 
 
0.0196 
 
    
Width 
   
    
1000 mm ≤ Width < 2000 mm 1 
 
0.0196 0.0196 0.0196 
    
    
H3 - Emergency Lighting 
 
0.0051 
 
    
Extent (SA building occ > 100) 
   
    
None 0 
  
0.000 0.000 
Exitways 4 
 
0.0204     
    
    
H4 - Refuge Areas 
 
0.0026 
 
    
Extent 
   
    
None 0 
 
0.000 0.000 0.000 
    
    
H5- Dead End Open Path (DEOP) Length 0.0199 
 
    
Range of DEOP Length 
   
    
≤ 20 m 5 
 
0.0995 0.0995 0.0995 
    
    
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
    
Range of TOP Length 
   
    
≤ 50 m 5 
 
0.0796 0.0995 0.0995 
    
    
H7 - Protected Path (PP) Length 
 
0.0272 
 
    
Range of PP Length 
   
    
30 < PP ≤ 45 m 4 
 
0.1088 0.1088 0.1088 
    
    
H8 - Exitway Surface Finishes 
 
0.0112 
 
    
Extent 
   
    
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 
    
    
H9 - Occupied Spaces Surface Finishes 0.0454 
 
    
Surface 
   
    
Ceilings 2 
  
0.0908   
Walls and Ceilings (or Ceilings Only) 3 
 
0.1362   0.1362 
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Purpose Group 
  
SA H1 H2 
Occupants 
  
40 50 50 
    
    
H10 - Signage 
 
0.0051 
 
    
Extent 
   
    
Fire Exit Signs 1 
  
0.0051 0.0051 
Illuminated Fire Exit Signs 3 
 
0.0153     
    
    
Total Fire Safety Features (FSF) 
 
0.8116 1.889 1.528 1.273 
    
    
Fire Safety Index 
 
1.00 2.695 2.335 2.079 
 
 
Appendix BQ – Fire Safety Index Calculations – PG: SA (≤ 4m, ≤ 160 occupants)  
Purpose Group 
  
SA H1 H2 
Occupants 
  
160 160 160 
Density 
  
2/Bed 2/Bed 1/5 
Area m2 
 
- - 800 
Height m 
 
< 4 3 m 3 m 
Alarm 
  
7     
Storeys 
  
2 Double Double 
 
AS Weighting       
BU1 - Purpose Group 
 
0.0332       
Sleeping Purpose Groups 
  
      
Hotel 1 
 
0.0332 0.0332   
Dormitory 1 
 
    0.0332 
   
      
BU2 - Building Escape Height 
 
0.0663       
< 4m 5 
 
0.3315 0.3315 0.3315 
   
      
BU3 - Occupant Numbers 
 
0.0221       
101 < Occ. No. ≤ 500 3 
 
0.0663 0.0663 0.0663 
   
      
BU4 - Fire Hazard Category 
 
0.0663       
1 5 
 
0.3315 0.3315 0.3315 
   
      
Total Building Use Score (BUS) 
 
0.1879 0.7625 0.7625 0.7625 
   
      
   
      
Fire Safety Features 
  
      
 
AS Weighting       
A1 - Firecell Rating 
 
0.1504       
F Rating (Minutes)   
 
      
30 2 
 
0.3008   0.3008 
60 4 
 
  0.6016   
   
      
A2 - Structural Fire Endurance Rating Attribute Score 0.0962       
30 1 
 
  0.0962 0.0962 
60 2 
 
0.1924     
   
      
B - Fire Alarm Type 
 
0.1176       
Alarm Type 
  
      
No Alarm 0 
 
  0.000 0.000 
Type 5 Alarm - Automatic Alarm with Heat and Local Smoke 
Detectors 4 
 
0.4704     
   
      
292 
 
Purpose Group 
  
SA H1 H2 
Occupants 
  
160 160 160 
C1 - HVAC Control 
 
0.0368       
Smoke Control 
  
      
None 0 
 
0.000     
Automatic Shutdown 5 
 
  0.184 0.184 
   
      
C2 - Smoke Extraction 
 
0.0201       
Method 
  
      
None 0 
 
0.000 0.0000 0.000 
   
      
C3 - Stairwell Pressurisation 
 
0.0201       
Protection 
  
      
No 0 
 
0.000 0.000 0.000 
   
      
D1 - Sprinkler System 
 
0.0713       
Type 
  
      
None 0 
 
  0.000 0.000 
Wet Pipe Sprinkler System 5 
 
0.3565     
   
      
D2 - Water Supply 
 
0.0190       
Type 
  
      
None 0 
 
  0.000 0.000 
Class C 2 
 
0.038     
   
      
D3- Occupant Fire Fighting 
 
0.0048       
Type 
  
      
None 0 
 
0.000     
Fire Hose Reel and Extinguisher 5 
 
  0.024 0.024 
   
      
E - Emergency Power Supply 
 
0.0158       
Type 
  
      
None 0 
 
0.000 0.000 0.000 
   
      
F - Communication System 
 
0.0195       
Type 
  
      
None 0 
 
  0.000 0.000 
Evacuation Plan & Fire Wardens 1 
 
0.0195     
   
      
G1 - Alerting 
 
0.0266       
Type 
  
      
Telephone 1 
 
0.0266 0.0266 0.0266 
   
      
G2 - (Firemen's) Lift control 
 
0.0157       
Provided 
  
      
No 0 
 
0.000 0.000 0.000 
   
      
G3 - Fire Fighting Access 
 
0.0221       
Type 
  
      
Fire Hose Run < 75m 4 
 
0.0884   0.0884 
Fire Hydrant System 5 
 
  0.1105   
   
      
H1 - Number of Escape Routes 
 
0.0196       
<10m USP; <25m SP: Internal 
  
      
2 2 
 
0.0392 0.0392 0.0392 
   
      
H2 - Width of Escape Routes 
 
0.0196       
Width 
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Purpose Group 
  
SA H1 H2 
Occupants 
  
160 160 160 
1000 mm ≤ Width < 2000 mm 1 
 
0.0196 0.0196 0.0196 
   
      
H3 - Emergency Lighting 
 
0.0051       
Extent (SA building occ > 100) 
  
      
Exitways 4 
 
0.0204 0.0204 0.0204 
   
      
H4 - Refuge Areas 
 
0.0026       
Extent 
  
      
None 0 
 
0.000 0.000 0.000 
   
      
H5- Dead End Open Path (DEOP) Length 0.0199       
Range of DEOP Length 
  
      
30 < DEOP ≤ 45 m 2 
 
0.0398     
≤ 20 m 5 
 
  0.0995 0.0995 
   
      
H6 - Total Open Path (TOP) Length 
 
0.0199       
Range of TOP Length 
  
      
80 < TOP ≤ 110 m 2 
 
0.0398     
≤ 50 m 5 
 
  0.0995 0.0995 
   
      
H7 - Protected Path (PP) Length 
 
0.0272       
Range of PP Length 
  
      
30 < PP ≤ 45 m 4 
 
0.1088 0.1088 0.1088 
   
      
H8 - Exitway Surface Finishes 
 
0.0112       
Extent 
  
      
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 
   
      
H9 - Occupied Spaces Surface Finishes 0.0454       
Surface 
  
      
Ceilings 1 
 
0.0454     
Ceilings 2 
 
  0.0908   
Walls and Ceilings (or Ceilings Only) 3 
 
    0.1362 
   
      
H10 - Signage 
 
0.0051       
Extent 
  
      
Illuminated Fire Exit Signs 3 
 
0.0153 0.0153 0.0153 
   
      
Total Fire Safety Features (FSF) 
 
0.8116 1.866 1.581 1.303 
   
      
Fire Safety Index 
 
1.00 2.628 2.343 2.066 
 
 
Appendix BR – Fire Safety Index Calculations – PG: SR (0m, ≤ 40 occupants) 
Purpose Group 
  
SR H5 H3 
Occupants 
  
40 16 50 
Density 
  
2/Bed 4/Room 2/Bed 
Area m2 
 
- - - 
Height m 
 
0 0 m 0 m 
Alarm 
  
1     
Storeys 
  
1 Single Single 
 
AS Weighting       
BU1 - Purpose Group 
 
0.0332 
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Purpose Group 
  
SR H5 H3 
Occupants 
  
40 16 50 
Sleeping Purpose Groups 
   
    
Hospitality 2 
  
0.0664   
Domestic Residence 2 
 
0.0664   0.0664 
    
    
BU2 - Building Escape Height 
 
0.0663 
 
    
0m 5 
 
0.3315 0.3315 0.3315 
    
    
BU3 - Occupant Numbers 
 
0.0221 
 
    
Occ. No. ≤ 50 5 
 
0.1105 0.1105 0.1105 
    
    
BU4 - Fire Hazard Category 
 
0.0663 
 
    
1 5 
 
0.3315 0.3315 0.3315 
    
    
Total Building Use Score (BUS) 
 
0.1879 0.8399 0.8399 0.8399 
    
    
    
    
Fire Safety Features 
   
    
 
AS Weighting 
 
    
A1 - Firecell Rating 
 
0.1504 
 
    
F Rating (Minutes)   
  
    
0 0 
 
0.000     
30 2 
  
0.3008 0.3008 
    
    
A2 - Structural Fire Endurance Rating Attribute Score 0.0962 
 
    
30 1 
  
0.0962 0.0962 
60 2 
 
0.1924     
    
    
B - Fire Alarm Type 
 
0.1176 
 
    
Alarm Type 
   
    
No Alarm 0 
 
0.000 0.000 0.000 
    
    
C1 - HVAC Control 
 
0.0368 
 
    
Smoke Control 
   
    
None 0 
 
0.000 0.000 0.000 
    
    
C2 - Smoke Extraction 
 
0.0201 
 
    
Method 
   
    
None 0 
 
0.000 0.000 0.000 
    
    
C3 - Stairwell Pressurisation 
 
0.0201 
 
    
Protection 
   
    
No 0 
 
0.000 0.000 0.000 
    
    
D1 - Sprinkler System 
 
0.0713 
 
    
Type 
   
    
None 0 
 
0.000 0.000 0.000 
    
    
D2 - Water Supply 
 
0.0190 
 
    
Type 
   
    
None 0 
 
0.000 0.000 0.000 
    
    
D3- Occupant Fire Fighting 
 
0.0048 
 
    
Type 
   
    
None 0 
 
0.000 0.000   
Fire Hose Reel and Extinguisher 5 
  
  0.024 
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Purpose Group 
  
SR H5 H3 
Occupants 
  
40 16 50 
E - Emergency Power Supply 
 
0.0158 
 
    
Type 
   
    
None 0 
 
0.000 0.000 0.000 
    
    
F - Communication System 
 
0.0195 
 
    
Type 
   
    
None 0 
 
0.000 0.000 0.000 
    
    
G1 – Alerting 
 
0.0266 
 
    
Type 
   
    
Telephone 1 
 
0.0266 0.0266 0.0266 
    
    
G2 - (Firemen's) Lift control 
 
0.0157 
 
    
Provided 
   
    
No 0 
 
0.000 0.000 0.000 
    
    
G3 - Fire Fighting Access 
 
0.0221 
 
    
Type 
   
    
Fire Hose Run < 75m 4 
 
0.0884 0.0884 0.0884 
    
    
H1 - Number of Escape Routes 
 
0.0196 
 
    
<10m USP; <25m SP: Internal 
   
    
1 1 
 
0.0196     
2 2 
  
0.0392 0.0392 
    
    
H2 - Width of Escape Routes 
 
0.0196 
 
    
Width 
   
    
1000 mm ≤ Width < 2000 mm 1 
 
0.0196 0.0196 0.0196 
    
    
H3 - Emergency Lighting 
 
0.0051 
 
    
Extent (SA building occ > 100) 
   
    
None 0 
 
0.000 0.000 0.000 
    
    
H4 - Refuge Areas 
 
0.0026 
 
    
Extent 
   
    
None 0 
 
0.000 0.000 0.000 
    
    
H5- Dead End Open Path (DEOP) Length 0.0199 
 
    
Range of DEOP Length 
   
    
20 < DEOP ≤ 25 m 4 
 
0.0796     
≤ 20 m 5 
 
  0.0995 0.0995 
    
    
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
    
Range of TOP Length 
   
    
50 < TOP ≤ 60 m 4 
 
0.0597     
≤ 50 m 5 
 
  0.0995 0.0995 
    
    
H7 - Protected Path (PP) Length 
 
0.0272 
 
    
Range of PP Length 
   
    
45 < PP ≤ 60 m 3 
 
0.0816     
30 < PP ≤ 45 m 4 
 
  0.1088 0.109 
    
    
H8 - Exitway Surface Finishes 
 
0.0112 
 
    
Extent 
   
    
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 
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Purpose Group 
  
SR H5 H3 
Occupants 
  
40 16 50 
H9 - Occupied Spaces Surface Finishes 0.0454 
 
    
Surface 
   
    
Walls and Ceilings 0 
 
0.000     
Ceilings 1 
  
0.0454 0.0454 
    
    
H10 – Signage 
 
0.0051 
 
    
Extent 
   
    
Fire Exit Signs 1 
  
0.0051 0.0051 
Illuminated Fire Exit Signs 3 
 
0.0153     
    
    
Total Fire Safety Features (FSF) 
 
0.8116 0.628 0.974 0.998 
    
    
Fire Safety Index 
 
1.00 1.468 1.814 1.838 
 
 
Appendix BS – Fire Safety Index Calculations – PG: SR (≤ 4m, ≤ 40 occupants) 
Purpose Group 
  
SR H5 H3 
Occupants 
  
40 16 50 
Density 
  
2/Bed 4/Room 2/Bed 
Area m2 
 
- - - 
Height m 
 
< 4 3 m 3 m 
Alarm 
  
1, 2af     
Storeys 
  
2 Double Double 
 
AS Weighting       
BU1 - Purpose Group 
 
0.0332 
 
    
Sleeping Purpose Groups 
   
    
Hospitality 2 
  
0.0664   
Domestic Residence 2 
 
0.0664   0.0664 
    
    
BU2 - Building Escape Height 
 
0.0663 
 
    
< 4m 5 
 
0.3315 0.3315 0.3315 
    
    
BU3 - Occupant Numbers 
 
0.0221 
 
    
Occ. No. ≤ 50 5 
 
0.1105 0.1105 0.1105 
    
    
BU4 - Fire Hazard Category 
 
0.0663 
 
    
1 5 
 
0.3315 0.3315 0.3315 
    
    
Total Building Use Score (BUS) 
 
0.1879 0.8399 0.8399 0.8399 
    
    
    
    
Fire Safety Features 
   
    
 
AS Weighting 
 
    
A1 - Firecell Rating 
 
0.1504 
 
    
F Rating (Minutes)   
  
    
30 2 
  
0.3008 0.3008 
45 3 
 
0.4512     
    
    
A2 - Structural Fire Endurance Rating Attribute Score 0.0962 
 
    
30 1 
  
0.0962 0.0962 
90 3 
 
0.2886     
    
    
B - Fire Alarm Type 
 
0.1176 
 
    
297 
 
Purpose Group 
  
SR H5 H3 
Occupants 
  
40 16 50 
Alarm Type 
   
    
No Alarm 0 
 
0.000 0.000 0.000 
    
    
C1 - HVAC Control 
 
0.0368 
 
    
Smoke Control 
   
    
None 0 
 
0.000     
Automatic Shutdown 5 
  
0.184 0.184 
    
    
C2 - Smoke Extraction 
 
0.0201 
 
    
Method 
   
    
None 0 
 
0.000 0.000 0.000 
    
    
C3 - Stairwell Pressurisation 
 
0.0201 
 
    
Protection 
   
    
No 0 
 
0.000 0.000 0.000 
    
    
D1 - Sprinkler System 
 
0.0713 
 
    
Type 
   
    
None 0 
 
0.000 0.000 0.000 
    
    
D2 - Water Supply 
 
0.0190 
 
    
Type 
   
    
None 0 
 
0.000 0.000 0.000 
    
    
D3- Occupant Fire Fighting 
 
0.0048 
 
    
Type 
   
    
None 0 
 
0.000 0.000   
Fire Hose Reel and Extinguisher 5 
  
  0.024 
    
    
E - Emergency Power Supply 
 
0.0158 
 
    
Type 
   
    
None 0 
 
0.000 0.000 0.000 
    
    
F - Communication System 
 
0.0195 
 
    
Type 
   
    
None 0 
 
0.000 0.000 0.000 
    
    
G1 - Alerting 
 
0.0266 
 
    
Type 
   
    
Telephone 1 
 
0.0266 0.0266 0.0266 
    
    
G2 - (Firemen's) Lift control 
 
0.0157 
 
    
Provided 
   
    
No 0 
 
0.000 0.000 0.000 
    
    
G3 - Fire Fighting Access 
 
0.0221 
 
    
Type 
   
    
Fire Hose Run < 75m 4 
 
0.0884 0.0884 0.0884 
    
    
H1 - Number of Escape Routes 
 
0.0196 
 
    
<10m USP; <25m SP: Internal 
   
    
1 1 
 
0.0196     
2 2 
 
  0.0392 0.0392 
    
    
H2 - Width of Escape Routes 
 
0.0196 
 
    
Width 
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Purpose Group 
  
SR H5 H3 
Occupants 
  
40 16 50 
1000 mm ≤ Width < 2000 mm 1 
 
0.0196 0.0196 0.0196 
    
    
H3 - Emergency Lighting 
 
0.0051 
 
    
Extent (SA building occ > 100) 
   
    
None 0 
 
  0.000   
Exitways 4 
 
0.0204   0.0204 
    
    
H4 - Refuge Areas 
 
0.0026 
 
    
Extent 
   
    
None 0 
 
0.000 0.000 0.000 
    
    
H5- Dead End Open Path (DEOP) Length 0.0199 
 
    
Range of DEOP Length 
   
    
20 < DEOP ≤ 25 m 4 
 
0.0796     
≤ 20 m 5 
 
  0.0995 0.0995 
    
    
H6 - Total Open Path (TOP) Length 
 
0.0199 
 
    
Range of TOP Length 
   
    
50 < TOP ≤ 60 m 4 
 
0.0597     
≤ 50 m 5 
 
  0.0995 0.0995 
    
    
H7 - Protected Path (PP) Length 
 
0.0272 
 
    
Range of PP Length 
   
    
45 < PP ≤ 60 m 3 
 
0.0816     
30 < PP ≤ 45 m 4 
 
  0.1088 0.109 
    
    
H8 - Exitway Surface Finishes 
 
0.0112 
 
    
Extent 
   
    
SFI = 0, SDI ≤ 3, FI ≤ 12 4 
 
0.0448 0.0448 0.0448 
    
    
H9 - Occupied Spaces Surface Finishes 0.0454 
 
    
Surface 
   
    
Walls and Ceilings 0 
 
0.000     
Ceilings 2 
  
0.0908 0.0908 
    
    
H10 - Signage 
 
0.0051 
 
    
Extent 
   
    
Fire Exit Signs 1 
  
0.0051 0.0051 
Illuminated Fire Exit Signs 3 
 
0.0153     
    
    
Total Fire Safety Features (FSF) 
 
0.8116 1.195 1.203 1.248 
    
    
Fire Safety Index 
 
1.00 2.035 2.043 2.088 
 
